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9.5 


id, by 

id, and bv in- 


tion was made by brushing the uninjured leaves with th< 
scratching the leaves witli a needle wetted in 
jecting the liquid hypodermically into the leaves, new stem growth, 
and older stems. Control plants were similarly treated but using 


sterile water in place of the liquid obtained from 
The experimental plants were all periodic; 







I • 

Cl 






r /iv* 






whole of the growing season. In i 




s 



I, 



mghout 


were no 


observable indications of the symptoms of graft-blight 
to transmit the blight is further evidence of its 







the 


C * 
OC 



undertaken, one w 






i 



iii was 



sure that the disease co 




be referred to a virus disease in the privet understock. It is known 
that there is a virus disease of the California Privet in the southern 
Vnited States. So a number of privet plants were obtained from a 







* sv 


Georgia nursery in the heart of the region o 
scions of Lilac grafted upon these stocks devc 
of graft-blight which are usually associated w 
fornia Privet of whatever source as an understock. Vs a second part 
to the experiment with this same lot of Privet, some of liter buds 






were ms 



into 




ac shoots. 



*v grew satisfaeto 



but neither was there any transmission of visible blight to the 
stocks, nor did the grafted buds at any stage of their s 



ac 


development show any signs of disease. Were there prese 




s a virus 



commumei 



by grafting, it is to 



pee 


ted 



at it would likewise bt 



bv 



if in 


ex- 


s 




Tin 


*re s 




to be 



l set of experiment ( 




same general import but dealing with the phenomenon of variega¬ 
tion as it occurs in certain varieties of Lilacs. It is known that a 









sit nation has 


variegations in plants are contagious, i 
the activity of some ultramicroseopic princi 
been found to obtain in some of the Oleaceae, as 



in Fraxinus and Ligusttwn (3, 4), and so might very we 





some of the Syringas. 



e variegated varieties of Lilac, m 




vulgaris var. aurea, S. vulgaris var. aucu 



ana. 




\'ar. aurea. were e 


amine d. While all of them showe 






at 




a r t 







yellowing of the foliage, in no case was 
yellowing of graft-blight . Five scions each of tliest 
were grafted upon healthy lilac plants of varieties susceptible to 
graft-blight. Thirteen of the fifteen grafts were Successful; in 
other two (*S. einodi aurea) the scions failed to unite with the stocks. 
In no case was there evident throughout the season after grafting any 

symptom of yellowing in the shoots from the stocks. All the plants 
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hi., mi 


remained perfectly healthy. The evidence from thi 


shows that th< 


< 


lil, 


>rosis in 



s ( 



*n me 



se variegated varieties is not com 


it is e 




nn mica hie to Syringa rufgaris by grafting, and 
distinct from graft-blight. 

From the abundant evidence presented it is cone 
blight is not caused by any pathogenic or contagious principh 






rrri 



H RELATION OK (.RAKT-RLK.IIT TO EXTERNAL ENVIRONMENT 


Since graft-blight has been shown to he abiotic 


in m 


** Ik 


next necessary to consider whether the disease might not 



« 


* ( 



t < > 


some mifavorulm 



uence in the external environme 



h 


apparent that factors of the external environment which mitr 
ceivably bring about a diseased condition in Lil; 



ics < 


)f I Ik 





)r <) 


graft-blight are the climate, the physical and chemical constitution 
of the soil 9 and the conditions of soil and atmospheric moisture. 
With regard to the rst, ii will at once be seen that since th 


t ribut ion of 


graft -blight 


coincides with tin* range of climat 


e iiis 


ic con 


ditions most suitable tor lilac culture, it is inconceivable that graft 






could be attributed to unfavorable climat 


i 



at t i 


c ( 



i * 


ise might In* due to unfavorable soil corn! 


m _ m 



oils or 


t 



constitution was next investigated. It must he borne in mind ; . 

outset that the Lilac in general is extremely tolerant of adverse soil 

-■ a 

conditions, its popularity to a considerable extent 





adaptive capacity. 


'I' 


ic last vestige of cult ivat ion 


K ui 


in main 


deserted New Lnglaud homesteads is the hundred-vear-old lilac 

4 

thicket, which has persisted, even thrived, in spite of the impover- 



n 


unlit 


ion < 


,f tin 


» 


The lilac Might was observed in a wide variety of soil conditions 

t 

mil on soils which showed that the disease could bear no relation 


to soil fort Hit v or soil aci 



y. Jt can be seen in its greatest severity 


nurseries where every other species of ? 



> appears perfec 



1 11 h \ II 0 cl It 11 gj/ and blighted plants of Lih ie frequently grow in 
essentially tin* same soil, side by side. The blight was found in 
nursery plots of a high degree of fertility no less severe than in the 

ll was experiment ally reproduced in plants growing in we 




fertilized loam in a greenhouse io'sit 


healthy control plants m the 


Si 


ac 



so 


That the disease is independent of the degree 


t 



y was established by pH 



ermmat ions uf soils m 


or so 


w 



healthy and blighted plants were growing. Severe blight was foun 


in soils ranging in pH from a.3 to 8.1 


w 


it h 


no < 



»renee in degree 


or nature of symptoms in any of these soils. It is entirely nnprol 


»a 


ble that a disease 


w 


Inch 


eo 



occur over a range of pi i of this 


breadth could have been caused by degree of soil acidity 
linitv. 



or aika- 
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Since an iron deficiency of the soil is known to bring about a 
cholorosis of the leaves, a number of plants in the field were treated 
with varying amounts of iron sulphate. Commercial copperas was 
used in dosages of 100 to 300 grams per three foot plant, well mixed 
in the soil. In no ease was there any amelioration of the symptoms 
seen in the subsequent examinations which extended over a period 
of eighteen months. Control plants similarly treated remained 
perfectly healthy. Hence it may be concluded from all the fore¬ 
going observations that the nature of the soil is not the causative 
agent of lilac graft-blight. The disease bears no consistent 
tion to the physical or chemical properties of the soil. 

If one considers the possible relation of graft-blight to the water 
supply* the evidence is more suggestive. The disease was observed 
curing three summers. 




summer 


of 



was rs 



wet in 



blight was 


New England. The disease that year was present in destructive 
measure. The following summer was one of the driest experienced 
in the same vicinity. The disease was if anything more severe than 
during the preceding year. During the summer of 1930 there was 
a subnormal rainfall, but sufficient for most vegetat ion. There was 
some alleviation of the symptoms during that summer. But that 
rainfall is not the determining factor is evidenced by the fact that 
in both Aery wet and very dry years the disease still occurs to 

£/ 4 */ «/ 

destructive extent. It should be noted that the water requirements 
of the Lilac are not extreme. It requires a reasonable amount of 
moisture, though the soil must be well drained, 
found on well drained hillsides under conditions in which the water 
supply for Lilacs is near an optimum. It was found to an equal 
extent in moist, shady, lowland nurseries and in the dry soil of hill¬ 
tops. In experimentally reproduced graft-blight, the plants were 
in a greenhouse with a somewhat humid atmosphere, and were well 
watered. Nevertheless the disease was of significant severity under 
all these conditions. From the foregoing, while it may be concluded 
that the disease is increased in severity by abnormal dryness and 
diminished in severity by moderate moisture, vet one cannot attrib- 

ml ml ' 4 ' 

ute to moisture more than a minor contributory significance in the 
causation of the disease. 

As a final check on the influence of external environment on 
lilac graft-blight, a number of healthy and blighted plants were 

different in soil fertility. 




transplanted into 
water relations, and exposure. Blighted Lilacs were transplanted 
to the sites of successful plants, and healthy plants were moved to 
sites where severe blight was prevalent. Typically blighted plants 
with histories of at least two years of acute symptoms were trans- 
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ferret! from their former location, on a well-drained, fertile 
side to: (a) a low, moist, well fertilized nursery bed; (1») an exposed 
hilltop where the water supply was limited but where then* was a 

healthy old hedge of Lilac over a hundred years of age; (e) a lowland, 
we U-di "lined nursery bed with light, loamy soil; (d) a greenhouse 
where they were potted in rich soil and well watered; (e) an upland 
nursery bed aojaeent to healthy, thrifty Lilacs. In addition if) two 

t/ 7 

blighted plants from a nursery bed with well-drained fertile soil were 
transplanted to a hillside location surrounded on all sides by cx- 


< 


‘client healthy lilac plants 



e (Towns of all these plants were cut 


hack 


severe 


Jy at 



time of transplanting and the plants we 



watered for the remainder of the summer. 



\se 


plant 


s wen 


h- 


served peruM lieallv for eighteen mouths. At the time of writing none 

has shown its symptoms to be ameliorated to any appreciable ex¬ 
tent . Me anwhile >ix healthy lilac suckers with histories of excellent 
development were placed in the identical spots vacated bv six of the 
s«*verely bligbtrd plants. These were given the same care n-> the 
other transplanted Lilacs. During the eighteen months following 


t lie t ransplant at ion. 



se six plants have doubled their former size, 




and at the time of writing are in excellent health. 

\se transplantation experiments show even more Vividly the 
independence of the disease on t he immediate external en\ ironine 
and offer a final demonstration that the disease is related directlv to 

4 

the properties of the plants themselves, and only to an inconse¬ 
quential degree to any external environmental factor. 


C. < 
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riONAL WEAKNESS OF C ERTAIN LILAC VARIETIES 

THE BASIS OF THE DISEASE 



rrt^ 


As a third projected explanation of graft-blight it was suggested 


I bat tli( 



sease is 




a m; 


\station of the constitutional 


weakness of certain newer varieties of Syrimja vulgaris. 
past two or three decades an increasing 




ier of new horticul¬ 
tural varieties of Lilacs have been originated; these newer varieties 
have collectively received the somewhat inaccurate name “French 


Hybrids.” The French hybrids an 



outcome of selection. 



basis of which has been to enhance the beauty and the quantity of 

k attention lias been paid in this process of selection 



bloom. L 

to hardihood and vigor in the selected varieties, lienee it is con¬ 
ceivable that these new varieties might be inherently weak in con¬ 
stitution, and that their inability to prosper under conditions 
usually suitable for Lilacs might result in the symptoms of the dis- 

*ratiort. However, the question can be answered 

varieties in which graft-blight is known to occur. 


ease 



T CO 



1 >v a st uclv of 



If the disease were found exclusively in the newer Frene 
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then one would have grounds for assuming that their weakness 
might be responsible for the symptoms. If, on the other hand, the 
disease could be shown to occur in numerous old, well established, 
time proven varieties, then one might eliminate the constitutional 
weakness of the newer varieties as an explanation for graft -blight. 

graft-blight among tin* varie- 
out clearly that the disease is 

AJ 

not restricted to the newer varieties, but that it occurs with destruc¬ 
tive frequency in the old, long-established varieties of Lilac which 
are distinguished by their strength and vigor. A few examples of 

the occurrence of graft -blight in 
serve to illustrate the point. 


A careful study of the 

4 / 

ties of Syringa vulgaris has 



such vigorous old varieties w 



Lilac graft-blight was observed in 7!) of the '-i.SH accepted horti¬ 
cultural and natural varieties of Syringa vulgaris. These 7!? varie¬ 
ties include the varieties “ Rerle von Teltow” and “Rubra de Marly” 
which have been recommended for use in forcing because of their 


resistance and vigor. The variety “Andcnken an Ludwig Spaeth,” 

in which the blight was experimentally reproduced scores of times, 
is generally conceded to be one of the strongest varieties known. 
The list of varieties in which graft-blight occurs includes “Azurea 
plena,” “ Bicolor,” “De Croneels,” and “ Violacea” ( S . vulgaris var. 
purpurea), all of which are old horticultural forms which have 
proved successful for the last eighty years or more. The lists of the 
best lilac varieties, chosen for strength and vigor as well as for 
beautv bv the lilac connoisseurs Wilson (3K), Ilavemever (15), 

%/ i/ > J * m \ w 

Molyneux (25), and Wister (39) include a number of forms in which 
graft-blight has been found to occur. Among these varieties are: 
Vrchcveque, Belle de Nancy, Capitaine Baltet, Carmen,De Croneels, 
Henri Martin, Hippolyte Maringer, Jacques (’allot, Jules Simon, 
Mine. Antoine Buchner, Mine. Lemoine, Massena, Maurice Barres, 
Miss Ellen Wilmott, Montaigne, Othello, Rubra de Marly, Victor 
Lemoine, Ville de Troyes, and Walcleck-Rousseau as well as the 


variety Necker of Syringa 



ora. 


In 



these varieties 


graft-blight was seen occurring naturally in Lilacs obtained from 


commerci 


ial 


nurseries. 


The conclusion is obvious. Lilac graft-blight shows no restric¬ 
tion to variety in all the cases that have thus far been investigated, 
and in particular it may be definitely said that the disease has 
nothing to do with the i 
Fre nch hvbrid varieties 



we; 






To be sure it was observed that some varieties 
of graft-blight more than the others. Some nurseries from 
experience have already become aware of this fact. By way 
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Tr 



example the varieties “Mine. Leinoine” and “ Mine. Florent J 



man 


“ sh 


OW 



(‘fleets ol me< 



privet <rr 



if 





mg to a greater extent 


an other varieties, as 
variety of Si/rinna 


t % 




« 



% % 



I ; 


ini convince 




at no 


.v is immune to the detrimental effects of 
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) 













:en lilac scions and privet sto< ks 
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Mil 


1 I I 

s t c 

H* h 

is y 


was staled in 


o « 




mt roc 


a 






in oi this paper that lilac graft- 

mi lilac scions and privet 



Hen associated in t hi* graft-union. Before considering i h< 


i r 


oof of I he relat ion 




? disease to such an incompatibility, it was 


first necessary m v 




<»t ner {>(»! 



factors w 



nn 


iifht 


ii 


use graft-blight and to show in turn that each of these e< 




stand in causal relation to 




tlie 



M»P( 



f T S 

Ws 


nl»: 


• sec 




ment of the grounds on 
liliirht is caused bv such ; 



“ase. 1 his having been done in 

wav is now clear for a detailed state- 
« 

eh the <h 


*eision is based that gr; 



m 



The proof of the relation of graft-blight to a lilac-privet in coni* 

y rests on two main bodies of evidence. In the tirsl place. 




P* 

the correlation 



was os 



th 


ween privet grafting of Lilacs and graft-blight 
d l>y an extensive series of experimental lilac grafts 


e green 


lion 


s< 




*se e 

the 


in 



e second place, the results obtained from 

runout a I grafts were confirmed bv numerous observations 







expert me 



th 


e c i re 



occeding to a detailed exposition of these 
s and observations, it is itting to introduce as a preface 

led to a consideration of the 
* practice of grafting Lilacs 


ances w 


Ilieli 


origin! 



relation between graft - 
upon privet roots. 




a n< 


1 



T 


/lit 


ic irrnft-hliirlit 



came to ni\' attention in the ornamentai 


lilac planting of the Arnold Arboretum. In the vear 1 !)£8, then 


were m 



s c< 



‘ction about ,‘L>0 lilac plants, 7a of w 



( 


II wt 


•re show¬ 


ing 

Lib 


the typical symptoms of graft-blight. The histories of tlicst 


/ «) 


tes were s 



n*il i 


a m ( 



in conjunction with those of the *27.5 

healthy plants. It was at once apparent that although the diseased 
plants varied extensively as regarded age, variety, situation, ex¬ 
posure, and soil conditions, they all agreed in one respect, namely, 
that they had all been propagated l>y grafting upon Privet. Such 


was not the Case with the healthy plants. 



• fact that tlie blighted 


p ants had been grafted upon Privet, as stated in the records, was 

confirmed in most cases bv a direct examination of the root systems. 

* € 

The sources of these diseased plants were investigated and the 
results of this investigation are incorporated into Table II. 
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TABLE II. SOURCES OF 75 LILAC PLANTS. ALL AUTHENTIC CASES 

OF GRAFT-BLIGHT 

Source 


Year of . 



192!) 1928 1927 1020 1025 


Nursery “A 
Nursery “B 
Nursery “ ( 


>• % 


* i 




2 



3 


1 

1 


4 


Total 


2 


32 


t 




0 


Thus i 



acs came 


Til l' 





that each of these 


11)2-1 

1 

11) 

1 

1923 

1 

1922 1921 

1 

Total 

41 

24 

10 

21 

1 

1 

i i) 

from 

three 

nurseries, ; 

md it 

se three nurseries use 

*s the 


privet method of lilac propagation i 




exciusi v 



It 


:oo 


from the 




» majority 



se Lilacs came in two shin- 



ments, one in 1924, the other in 1928. The shipment from nursery 
“B" in 1924 originally numbered 74 plants. Nineteen of these are 
now in the ornamental planting of the Arnold Arboretum and are 
displaying various degrees of typical graft - 





Ten more are 
Of the remaining forty-four many were culled 


perfectly 

out in the years 1924-1928 w 

* 

too small to be planted out in the orname 




are 



in the nursery beds. 



e 



ction 




ment in 1928 from nursery 


( £ 


A” 



numbered 




>- 




plants. At present thirty-two of these are numbered 
authentic cases of graft-blight in this collection. 


among 



are i 




others are of miserable appearance 



A few 


w 


ill 



* iVT 1 



t liese 



s a 



u 1 T n n 


0 



9 





-incompatibility was put to a test under controlled experi- 

A set of experiments was undertaken in 1928 to 



of 

mental 

compare the condition of grafts of the same variety of Lilac grafted 

X O ( 

propagated by 

oiled 



TS 




as co 




upon various 

cuttings, the plants being all grown side by : 
environmental conditions of a greenhouse 
striking that 






'r 


r< 




suit 


s 




\ am 



w 


experiments were re 
i i i be 




m 



on a larger 


I 



s of these experiment! 
grafts, which demonstrate beyond question the causal relation of the 
privet grafting method to lilac 


graft-blight. 


In 


i • I T* 


c; 



g out these experiments “splice ’ grafts were used for 


the most part, although a few of the grafts were of the “whip” type. 
The appearance of the junction in splice grafts is shown in Figures 
4-G. The difl ‘erences in technique brought about no effect on the 


success of 



union. 



ie 



s were so made that each scion 


would have two pairs of good buds for development 


The 


unions 


were bound with n 




Wi 



In no case was the union per 


mitte 





a 



el. Technically the process of grafting 
igh degree of success; union was accomplished in nearly 
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m 


discs 


The gn 



plants were grown in n gree 


suitable com 



>ns 


Table HI presents the res 



s 


mcnts. The scions employed were of the variety N 




muse iimlrr 


\se expen 




TABLE III. EXPERIMENTAL OLEACEOLS CRAFTS 192O-1AS0 


Numhc 

of 


Stock 



Syria ga 

vulqarii 


Syringa 
japonic a 


Syri nga 
VI III )$(l 


Lxgustru in 
oral ifnl in in 


#il 




In Is l11 i * s|t M*k 

generally used in 
commercial lilac 
pn »pa ga t ion w here 

* privet is indicate 
nl. Throughout this 

[i a p i* r t h e term 
“privet refers t<» 
this species* the 

California privet.) 


Ia<ju strum 
t hot a 


t> 

05 


;> 


14 


i; 


* 


o 

50 




_>er 

(ingrafted 

< imtn>L: 

6 

o 


1 

2 


4 * 

, * 


Date of 
grafting 

1-25 

I- 







1-25-20 

1-41-30 


1 21 31 


2 27 


Mi 

m ■ 


] 4 !-:$() 


1-45-29 


slii'lit linking 


0.1 ). 



Success of graft: 

I ncompatibility nonE. All re¬ 
maining in excellent health 
throughout the experiment. 
( ont rols healthy. Fig. 4 ( PL 33) 
shows a representative specimen. 
Incompatibility slight. Exeel- 

lent growth but evidence of a 

mild degree of incompatibility, 

manifested hv a 

* 

of the leaves during the summer. 

Controls healthy. Illustrated in 

Fig. 5 (PL 

I N< OMPATIBILITY MoDERATf 

growth is vs eak mi this stock, t he 

twigs small, leaves few. Brown* 
ing of the leaf margins, brittle¬ 
ness o r Hi. ' leaves, and earl v de- 
foliation mark the graft. ( on- 

t rols I tea It hv. 

■ 

lN<'OMPATIBII4TY M.\UKH». I>nr- 

iiif? I he ( nurse o fiii.- summer the 

leaves become wrinkled, thicker, 

brittle, and spotted with tiny 

dead areas which mark the early 

* 

stage nf development of incom¬ 
patibility. The margins of the 

leaves become dead and torn. 
However, the growth and gen- 


a i 



oral appearance are not usually 
very bad. All survive the win- 

4 

ter. The following year these 
same symptoms are present and 
somewhat, more marked than 

the preceding year. These are 
the typical symptoms as are 
seen ill the field, marking a plant 
as grafted on Privet and in an 
early stage of incompatibility. 
These symptoms have never 
been seen on an own-rooted 
Lilac. Controls healthy- 

w 

important stage of incompati¬ 
bility is well indicated in Fig. 4 

(PL 83), which is a faithful re¬ 
production of one of the plants 
of this experimental set. 
Incompatibility marked. The 
symptoms here are almost iden¬ 
tical with those of the grafts on 
L . oral ifoiturn . The course of 
the disease is the same. The re¬ 
marks applying to one apply to 
the other equally. Controls 
healthy. 
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Ligustrum 
iboli u m 


Number Number of 

of ungrafted Date of 
grafts: controls: grafting: 

6 2 1 - 25-29 


Li g u st r u m 
vulgar e 


6 2 1-25-29 


Ligustrum rulgare 9 2 1-21-30 

var. “Lodense” 

(Horticultural 

variety) 


Ligustrum obtusifol - 1 1 2 1-21-30 

turn var. Regelia - 
n u m 


Ligustru m 
amurense 


6 2 1-25-29 

45 9 1-21-30 


Fraxinus 
a me r icon a 



2 1-25-29 

1 1-21-30 


Success of graft: 

Incompatibility marked. Symp¬ 
toms identical with those of the 
two preceding with the excep¬ 
tion that here the blight is 
slightly less apparent. The con¬ 
dition the second vear is some- 

•r 

what better. However, none of 

these stocks is to be considered 
as a desirable understock for 
Li 1 ac. C on t rol s ! tea It h y. 
Incompatibility Marked. Symp¬ 
toms similar or identical to those 
of the other species of Privet 
above. Controls healthy. 
Incompatibility marked. Symp¬ 
toms similar to those of L . ovali- 
foliuTn but incompatibility more 
pronounced. This stock is inter¬ 
media Le in its incompatibility 
between the species immediately 
preceding and following. Con¬ 
trols healthy. 

Incompatibility marked. Symp¬ 
toms as in all t he preceding spe¬ 
cies of privet but more severe 
than any other yet considered. 
Controls healthv. 

Incompatibility extreme. This 

is by far the most incompatible 

of the privet series. In April 

the leaves become yellow in tlie 

same wav as the extreme cases 

% 

of commercial grafts in the field. 
The yell owing progresses in typ¬ 
ical fashion involving first the 
leaf margins and the intervenous 
areas. Curl, brittleness, and 
thickening of the leaves are very 
marked. Bv fall all the leaves 
have fallen. The plants do not 
survive the winter. The espe¬ 
cial significance of this stock is 
that it duplicates in a single 
season the course of typical in¬ 
compatibility in the L . wall - 
folium grafts in three to seven 
years or more. Controls healthy. 
This type of incompatibility is 
shown in Fig. 4 (PI. 33) which 

illustrates a plant of this original 
experiment. 

In < COMPATIBILITY COMPLETE. Of 

the type of the following two 
species but somewhat less severe. 
Leaves large and wet devel¬ 
oped at first (Fig. 5 of PL 33) 

but later on the summer be¬ 
coming very yellow and falling. 
Plants nearly dead by fall. Do 
not survive the winter. Controls 
healthy. 
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Stork: 

( It ion tin thus 
virgi nica 


Forsyth iii 
suspensa 


Number 

of 

grafts: 


N umber of 
Ills grafted Date of 
controls: grafting: 


(i 2 1 25—29 

8 1 1-21-80 


5 2 1 25-29 

S 1 1-21-80 


Success of graft: 


Incompatibility < omplkte* 

Leaves very small, in little tufts 

& 

at the emls of the brandies, be¬ 
coming yellow during the sum¬ 
mer. All scions dead by fall. The 
symptoms, due to the greater 
degree of incompatibility differ 
somewhat from those of the 
privet grafts, as the leaves arc 
never well enough developed in 
the beginning to exhibit, the 
symptoms described as for L. 


amurense. (Outmis healthy. 

* 


Th< \se symptoms 

typically in Fig. 5 


ire shown 


PI 


.>o) 


1 N COM p A T I H I LI T Y c '< >M PLKTK. 

Leaves very small, tufted at the 

a 

ends oi f tin*1 tranches, not becom¬ 
ing yellow but falling during the 

summer. All scions (lend by fall. 
Incompatibility of t he same type 


as in ('hionanthus virgi nica 
above. Illustrated in Pig, 5 
(PL 93). Controls healthv. 


* Andenkeu an Ludwig Spaeth u in nearly all eases, and tliev were 
all obtained from tlie same parent plant. 


V consideration of T 



III reveals a number of interest imi con 



a, in the iirst place, it revivals a graded senes of degrees of incom¬ 
patibility beginning with tilt* species Syriuqa japouica and >S, v 111 osa , 
and passing through the various species of Li gust rum to L. am u reuse. 

b. It is further plain that the employment of S. japouica and S. 
Villusu as understocks for varieties of Sgringa vulgaris IS questionable, 
while in no ease is the employment of any species of 





as a 


lib 


ic 



oc 


k. 


e. All tlu* species of Ligustru m exhibit approximately the same 
degree of incompatibility with the exception of L. amurense. 

d. As lor Lujustrum am urense, the symptoms of lilac graft-blight, 
arc very striking where this species is employed as an understock. 

experience the symp¬ 
toms of graft-blight in Lilacs grafted upon Li gust rum ovalifolium do 
not become extreme lint ii several years after grafting. The grafts 
of Lilac on L. amurense present a condition as though the experiem 


It will he remembered that in ordinary 



with L. oralif 



urn 


in six years were concentrated into a : 


single 


season. '! lie symptoms are identical with those in the held in old, 

very incompatible Lilacs. 

e. The grafts on u. oralifolium show precisely the same symptoms 
as distinguish privet-grafted Lilacs from own-root Lilacs in 
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the symptoms which have been watched gradually increasing to the 
extreme stage in incompatible grai'ts of Lilac. 

f. The extreme incompatibility manifested by Lilac when grafted 
upon Fraxinvft americana, Forsythia suspensa , and Chionanthus 
rirginica demonstrates that the use of these species as lilac under¬ 
stocks is highly impractical. 

It is well in this connection to compare the photographs of the 
lilae-on-Z/. oralifolium graft and the lilac-on-L. amurense with that 
of the control Lilac grafted on lilac roots as indicated in Fig. 4 
(PI. 33). This brings out characteristically the differences in size 
of the plants, the typical symptoms of these two types of privet 
graft, and the striking likeness between the experimental symptoms 
and the symptoms in the field. 

In these experiments four types of controls were employed, 
(a) A certain number of the stock plants of each species were per¬ 
mitted to grow ungrafted. These in every case remained healthy. 
.(b) Each year there were a number of lilac-on-lilac grafts made, the 
number corresponding to the greatest number of grafts on any one 
stock species during that year. These remained healthy, and since 
the scions were of the same origin in both the privet grafts and the 
controls, the latter served as desirable checks on the development of 
the incompatible grafts, (c) A number of cuttings of the same 
parent plant as supplied the scions were rooted in the soil, and the 
condition of these was found to correspond in health precisely to the 
lilac-on-lilac grafts, (d) The parent plant of the scions served as the 
fourth type of control. Hence these various grafted scions were 
checked against sister scions grafted upon lilac roots, against the 
sister scions rooted directly, and against the parent tree itself. The 
foliage of all the controls remained identical in appearance and per¬ 
fectly healthy throughout the experiments. Because of the com¬ 
parative uniformity of conditions throughout these experiments 
and because of the employment of control plants, the appearance of 
the developing scions in all the grafts is taken to be directly indica¬ 
tive of the degree of compatibility between stock and scion. 

In order to confirm the results of the grafting experiments just 
reported, and to compare the observations made in the Arnold 
Arboretum with the actual situation in nurseries, an investigation 
was made in 1929 of the condition of lilac plants in a number of 
nurseries in New England, New York, and New Jersey. The evi¬ 
dence forthcoming was entirely confirmatory. In the first place, 
it was seen that in nurseries which do not use Privet as a lilac under¬ 
stock there were to be found none of the symptoms of lilac graft- 
blight. On the other hand, in nurseries which do use Privet as a lilac 
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understock tin 



;ase invu.ru 



l tee 


*1 I 


( 


I 





it was 



e< 


1 t 


O 


the plants which had been propagated on 1 Vi vet, even though plants 
propagated by other methods were in the same plots and rows as 
the blighted plants. 

To give a still clearer conception of the correlation between privet 

, reference should be made to mv 



mg o 



gr; 





•rvations of graft-blight as it occurred in a typical large eastern 



sen. 



1 \ f 




rod a sit uat ion not 



* a we 


II 


on 


lered 


ft 

experiment j 




>t on a larce scale. 



icre were 37, 



Lilacs of all 


vges, and they were so 


1 be sana* variet \ 

f I ' 



( 


1 



it each block contained plants of 


* « 



age but propagated according to 


t he 


( 



ereid 


met hods. 




S propagate 



>v gr; 



ting could be distinguished 


from those which were not grafted hv the fact that the graft unions 


wore above the soil and so plainly in sight, while the plants grafted 
on lilac roots could be separated from I hose on privet by the fact I hat 
sufficient quantities of suckers were developed from the stock root- 
svstems to 



the species of the stock with accuracy. In no 


ease i 



a 



int propag; 


ited 


on 


HI; 


ic 



s show 


tl 


ic sv 



oms o 


r 


graft-blight. ()f the plants propagated on Privet, those two years 

old were generally healthy, but here and there was a typically 

>f 


blighted plant. The three-year-old plants showed the effect 


S i 


grafting to a more marked degree, which increased with the age of 


the plants. The effects of grafting were even more striking in 
those eases in which the privet-grafted plants were grown in “st« 



ird” form, that is, with a long, unbranched main stem surmounted 

by a compact, dense system o brandies. 

The type of evidence yielded by this nursery in 

%' * * % * 

illustrated by tin* following descriptions of two 


question is best 



uc; 


ll [dot 


transcribed directly from mv field notes. Plot 1 consisted of three 
year-old plants, plot of five-year-old ones. 


Plot 1 



“3500 Lilacs 

side, under the same c 


1 


rivet, 3500 budded on Lilac, side bv 



oils. The tw 


o 



s 



nts eo 




ished at a glance 


in most cases, tlu* blighted plants being 


invariably On Privet and tin* lilac-on-lilac combinations invariabh 


good, and in every ease the word of the prop 



or as to stock 



occurrence of stock suckers confirmed the truth of the ob¬ 


servation. Towards 




bl 





it 



ame poss 




me to 


, as we looked at 

sh iniino- 




the stock of the plant by the appearance 
ami with perfect accuracy, no matter how the two 
mingled.” 





crown, 


were inter 


1931] 


CHESTER. GRAFT BLIGHT 


107 



Plot 2 

“2000 buckled on Lilac, 1000 budded on Privet. Neither lot was 

on scion roots whatsoever, the unions all being above the ground. 

A verv distinct line could be drawn between those on lilac roots and 

%/ 

those on privet roots. The former looked healthy, the latter dis¬ 
tinctly yellowed, though growing side by side in the same block.” 

it is seen that the preliminary observations made at the 
Arnold Arboretum, tested out under the more exacting conditions 
of controlled experiments, and substantiated by direct observations 
of graft-blight in numerous nurseries and other outdoor plantings, 

at once an explanation and the only explanation of the cause 
of lilac graft-blight. The mutually confirmatory evidence from all 
these sources leaves one no alternative but the conclusion that lilac 
graft-blight is due to an incompatibility which exists between lilac 
scions and privet stocks w’hen united in the graft association. 



E. RELATION OF GRAFT-BLIGHT TO THE DEVELOPMENT OF ADVEN¬ 
TITIOUS ROOTS FROM PRIVET-GRAFTED LILAC SCIONS. 


As corollaries io the fact that graft-blighl is due to the privet 


grafting method of lilac propagation, it w r as soon 



(a) 


that there is an intimate relation between the degree of severity of 
graft-blight in Lilacs and the degree of development of adventitious 
roots from the scions of grafted plants, and (b) that this degree of 
development of scion roots is influenced by the technique of privet- 
grafting as employed in the nursery. It is pertinent at this juncture 
to point out in detail the reasons which have led me to these two 
cone 

As regards the relation between scion-root development and degree 
of incompatibility, a large number of observations were mutually 
confirmatory in pointing out that there is a great diversity in the 
amount of scion-root development in lilac-privet grafts. In some 
cases the scion begins to throw out adventitious roots within a vear 



of the tinn 



In such cases the scion soon becomes inde¬ 


pendent of the privet stock and supported by its own system of 
lilac t roots. In other cases the scion apparently is never successful 

in the production of a lilac root-system. Moreover there are all 
degrees of Scion-root development between these extremes. Figures 
7, 8, and 9 illustrate cases in which there was no production of 
adventitious scion roots up to the time of photographing. In Fig. 3 
is shown a scion-root-system of comparatively high degree of devel¬ 
opment, but still not great enough to prevent the appearance of 
severe graft-blight. 

It is very significant that the degree of severity of graft-blight 
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varies nivers* 


V 


I V 


\\ 



ic alhlit v of thr scions to form their own roots 



scion-roots are few or wanting 




are 



severe; when, on 



tiler hand, tin 


soon after graft ing. 

lilac scions become independent of the privet root-systems soon 

after grafting, the symptom 


s are slight and 




ac scions art' set 


to recover from the disease. These conclusions wen 



< 



come o 


f 


a mpii 


11 I 1 1 % 



i re given to 


numerous observations of which two e: 
illustrate the t wo important types of evidence involved. 

In the first place, it was observed in the field that plants of the 
same age, variety, method of propagation, and external environme 

differed somewhat in degree of severity of graft-blight. 




*11 ! 


h 


Lih 


:cs we 


I O 


t 



amined closely, it was seen that the plants uis 

r | ' 



ay mg 




s in one 


severest symptoms had developed fewest scion r« 
nursery a plot of plants which had been grafted on Privet in 1048 
and were examined in 1040 varied in their symptoms 



>se wine 


showed marked symptoms of graft-blight had developed no lilac 
roots whatsoever. There weir three apparently healthy plants in 
this plot, and on digging these up each was found to have at least 
fifty percent of its roots belonging to 

i I n 

t _ f ^_„ m 1047 was examine 

«low’ll the rows, here and there were 






ic scion. A plot of Lilacs 

at 




among 


s w 



*se. as 




K > 



si roiur 



vigorous with only slight symptoms of blight. Mingled with these 


in the same rows were occasional plants showing extreme blight. 

velv healthy plants ware examined, each was 


\YI 


icn 


t In 




i no 


found to have at least one strong lilac root, w hile the badly blighted 
plants, often growing no more than a foot away, had dove 

HH 

Mice was obtained from a consideration m 

frequently Happens that a 


ic 

A 



s w 



*ver. 




>e < 



e\ 





privet-grafted Lilacs 



severely 1 


more 



( 



I 


ac w 



have attached to its root-system one or 



ir suckers which show no signs whatever of graft-blight. 

{ 1 I 1 i 1 




dissecting the root-systems it is seen that the healthy sue 
'Velop from adventitious buds at tlie base of the li ac scion, ; 






thev draw their water and mineral salts almost exclusively from 
% 

ic roots, j 




< 



not from I ic privet stocks of tlic mother p ants, 
jy are economically independent of the privet stocks, and 



u 





>sence of graft-blight symptoms re; 



yields to interpret a 




s basis. A typical exam 



( 



such a healthy sui 



ir grow 





.84 



, i 

W 



base of a severely l>light<*< 1 Lilac is illustrated in rig. 8 

the severe symptoms of the mother ph 
contrasted with the healthy condition of the sucker. 





n such < 



*rv; 





M 


preceding, it was concluded that 
re is an inverse relation between the development of adventitious 
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roots from privet-g 



blight 


te< 


l! 



to ( 


lilac scions and the severity of graft 

t Ik 





ue o 




;r ne 


uction 







C('ll 


>us scion roots. 


There are a great many variations in tei 






o ve 



lih 


ic- propag; 



s in 




hy 

* 

ac scions upon privet stocks. How¬ 


ever, these fall into essentially three groups: lopgr; 




O' 


and 




mg. 





are extensively cm- 

*/ 

ployed. In the case of topgrafting a lilac (‘lifting is grafted above 
tile ground upon a privet stem. 1 his is the type of grafting illus¬ 


trated in Figs. 4-6 




Budding is similar except that instead 


of using a cutting of lilac as the scion, a single lilac hud is inserted 
into tl le privet stem. Piece-root-grafting consists in gn 



c a 



cutting onto a piece of privet root and burying the union below 



a< 


< 


1 




s are agreed that the desideratum is 


Almost all lilac 

a lilac upon its own roots eventually. This is claimed to follow 
naturally when the piece-root method is employed, and is induced 
in the eases of topgrafting and budding hy sinking the grafted or 


budded plant into the soil so that the graft- or bud-union is covered 
by inches of earth. The sinking of the union into the earth 

may follow soon upon the grafting process or may be delayed for 
several years. Production of adventitious roots from the scion is 
sometimes facilitated bv scarification of the 



scion 




e 



tlie graft 

It would be expected that such a diversity of methods would lx 
foil owed by an equal diversity of degree of development of ad\ 
tious roots. Such was found to be the case. 




nece 




method was found to be least pernicious,, the employment of 

for scion-root development. 


ing 


s 



me 




g most favor; 





ion 


of .' 


scion-r 



is 





by planting the 

grafted plants so that the unions are well below the surface of the 

With either budding or topgrafting the results are less favor¬ 



able. The greatest opportunity for scion-root development 


afforded if the unions are immediately buried and if tin 


sc 


is 


; i re 


scarified bv a few 



cuts, just above the unions. The practice 


or some nurseries of so propagating their Lilacs that the unions arc 
above the soil line when the plants are sold (two to three years after 
grafting) is most undesirable, because in such cases the wood of the 
scions is already so hard that the possibility of production of ad veil- 


* _ t 


tit ions roots is gre; 
Thus it is seen 





« 

c 




lies ( 



ic propagation 


is pernicious 



an < 



*rs 


by the employment of privet s 
no method fully escapes the penalty of graft-blight, because n<> 
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method assures the production of numerous adventitious roots from 

so. The statements made t>v nurservmon who 


the scion in every case. 

c V m 

use the privet method that their Lilacs are on their own roots within 
a short time after grafting were found to he erroneous when such 

Lilacs were examined. Ami as a natural conclusion it follows that 

ac propagation can he shown to produce 





f su< 


cess, ; 


d! met hods of 


ire to 



ac 




until a privet met hod 
own-root Lilacs with a 

propagation which involve the use of privet stoi 
demned. 

The foregoing concludes the discussion of the appearance am 
causal relation of graft-blight to the use of privet stocks. It is main¬ 
tained that because of the nature of the symptoms, because of the 
fact that the disease could not he the result of any factor considered 
hut the use of privet stocks in propagation, and because the disease 


in I lit* field and in experimental plants shows a perfect parallel to 
the use of privet stocks in propagation, that the disease is the direct 
result of such grafting, and that its elimination can he accomplished 

shed 


only from the standpoint of such a conclusion. Having est; 

this conclusion, it is of value at this point to cons ider t he 
nature of the incompat ibilitj 





shedding light on the fa< 



s < 


m 




s typo with a view to 


a c< 



assoc a 1 1< 


■cess 


ful 


w 



another is incompatible. 


\ 


NATURE OF THE. LILAG-PRTVET INCOMPATIBILITY 


I have spent consider* 



e 



on inquiries into the characteris¬ 


tics of successful and unsuccessful graft unions and into the precise 

ween lilac scions and privet stocks in an attempt to 



[•<•11 CCS 



reach an explanation of 
in t lie lilac-privet graft. 






basis for the incompatibility 
iture on the subject of grafting 


yields a milliner of theories as to th< 



11! 


1iL 



Tl 


lost 


I h< 


•ones w 



i c 



* of certain graft comhi- 
eonecivably apply U> the 


ic- 



I gr; ift assoeiat ion 


lie 


M'e < 



Hissed aceo 



if to 



•ir 


merits in shedding light upon the nature of the lilac-privet ineorn- 

v. It is manifest that the nature of graft incompatibility 




V‘< 


must in 



» end he referred to some fundamental difference between 
the protoplasms of stock and scion. Such a fundamental difference 


underlies the manifestation of various s\ 



onis of unronifenialit \ 


whether in the crown, in tin* root-system, or at the graft union. 
Hence a considerable par! of this section is devoted to a report of 


1 lives 



ions hearing on the 



amental protoplasmic 
between lilac scions and privet stocks, the problem being 
from the standpoint of immunological experimentation. 



re 11 ces 




ICKCl 


1 
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\. ANATOM 1(’AL I MON OF STOCK AND SCION 


In a number of instances as reported in the literature, it has been 
found that in incompatible graft combinations the stock and scion 
fail to establish sufficient continuity of tin 

a 

maintain the food and water re 


* c< 


s o 


To be sure this phenomenon is 


more 



amenta 




omasnuc 




* 

4 



e 


“station of some 


n < •« * 





4 

4 




at least in those cases in which 



re ; 



.Ml' 


to be no anatomical 



•es i 11 




st met nre 






Si 




subject has always been treated in a 



e 



th 


experimental manner, it is of value at this point to note w 


as 


an m an 


*r in 







the lilac-privet graft, as in certain other 

s developing in the crown bear any 

stock and scion to unite. 

As examples of such failures in anatomical union 
several instances from the literatim 
(.5) found that in the incompatible 
Pear on Quince the e 
end of each growing season 

nels and t ho phloem became so discontinuous 



at ions, the 


to an anatom 



av be 


o 




* 

1 



* * 



t * T; 
* 



S < 


»f lVi 




num 





<en 





ion c 


and 

the 

han- 



scion 


failed. Waugh (36) held that 



•e in 



•< i 



i 

( 





was a res 



of the deposition of a certain amount 



scar 





i v 
S'* 



tissue between stock and scion. Proebsting (' 
in finding the weakness in interspecific Pyrus grafts due to tin* laying 


down of parenchyma at the point of union, and also found that in 


some mcomp; 



ift 


s 



tissue was present in place of 



N 




saint 1 a 



separating parenchyma. In a later paper (,‘ 
added that tin* xylem at the line of union may degenerate into a 
gummy mass which might check water movement. 

None of these conditions has been found to 
privet graft, however. 



ain in tin 



ae- 



le 


IT 


raft 



V \\ 



ordinarily compatible graft combinations due to car< 


occ 


’a I 


\s t‘ven 


NS 111 



original setting of the graft (A, (i, 13, 
lilac-privet graft, even though the tec 



) was never observed in the 



1 i * 


as vi 


Mil 


< 


I dm 


*i n i 



e 


course 


of 


my expt 



Manx 


( 


omp; 



and incompa 



) 


graft unions of Lilac were examined macroscopic*a 11 y and micro¬ 
scopically. In all cases the union of the conductive and meristematic 


tissues was excellent after the first year. Since there is no observable 

and Liqnstruni, 



anatomical difference between the woods of 
and since tin* union was perfect in practically all cases, it was ini- 


1>< 


fc 1 fa 


ibh 



to distinguish under the microscope where one gr; 

c microscopic examma 



component ended and the other began, 
tioi failed to reveal any indication of abnormality in structure 


i w 
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(you xii 


\v 



(‘O 



cause 



of the graft association. This point 


illust: rated in Fig. 10 (1*1. 34) which shows the microscopic anatomy 
of a typical incompatible lilac-privet graft union in transverse sec¬ 
tion. The original junction of the two woods shows as a line of 


crus 


hcd 


ceils 



a certain deposit of scar tissue. 




s 


sequent 


growth was so perfect that it is quite ini 



,except in a gener 


al 


way, to trace the dividing line between the two woods beyond the 
original junction. 

B. RELATIVE DIFFERENCES IN THE PERIOD OF GREATEST META 

BOLIC ACTIVITY OF STOCK AND SCION 


If the times 
mauev) of stoc 






activity (leafing-out, blossoming, fruiting, dor- 

markedly, it might be expected 

. However, there 


scion 




* union wo 




t hat t he success 

are numerous observations to show that the root systems of the 

i in consideration arc always potentially active and that 

ml MT If 


plants 

dormancy is localized in thf 



S 



have shown by forcing with chemicals 



Denny and Stanton (10) 

§/ \ / 

at a single bud can be forced 


v\ 


l.ih 



* m 

e root is in 



“d 


ormant season. 


1 * 



tlu 


* re mi 



•r 


o 


f t lie lilac buds remain dormant. Likewise, observation shows that 


exceptionally in nature a single 



w 



develop in the same way 


Further, if lilac plants are moved at tin* beginning of the dormant 
season, the roots begin activity, the top remaining dormant. In 
addition I was able to keep the crowns of lilac plants continuously 

in leaf throughout the whole of the dormant season by 



f 


chemicals and heat in forcing the dormant buds before the leaves of 




*n. Moreover, in gn 




the current year 

January of Syringa vulgaris on S. rillosa (vv 

coming into leaf) the common lilac scions 

mature leaves and completed their season’s grow 


s 


in 


late 




* A 4 * 


is very 


e 


late 





a 



moil 




S 


r 




in 

of 
th 

ks. 



scion 


before the opening of l he buds of the ungn 
Finally, in a graft of common Lilac upon >S. villosa in 
was accidentally broken off soon after it had commenced growth, 

the buds of tin* N. villosa stock commenced development, due to the 


stimulus of the abortive grafting process, a month before the buds 
of the other ungrafted »s\ villosa stocks began to develop. All these 

observations point to one fact: Dormancy is localized in and con¬ 
ing systems are 



ditioned bv the buds. The absorbing and com 

potentially active twelve months of the year, lienee, if these facts 
he applied to the graft union, it w 



be 


see 




\v 


^ * 



ear 


l\ 


r the root-system belongs to a plant 

or “ late.” 5f the 




’ T f L’ 


*m is cap. 



it is immaterial 


is nornu 


* of activity at all 




times, tin* scion will determine and c 
duct ion of the raw materials of the soil 




t « 
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C. RELATIVE RESISTANCE OF THE VARIOUS STOCKS TO DISEASE 

In a number of instances the Privet has shown itself susceptible 
to certain 



uses and insects which may exert an unfavorable 
influence on the graft union. Among these may be mentioned tin 
privet borer, the crown gall disease caused by Bacterium tumefaciens, 
which 1 have found on the privet roots of a number of grafted com¬ 
mercial Lilacs, and 




the privet «mt hracnose caused by 
Glomerella cingulata. A typical crown gall from the privet roots of 
a commercial Lilac is illustrated in Fig. 7 (PI. 34). None of these 
‘ases bears sufficiently consistent relation to the lilac disease, 
however, to merit consideration as the cause of the lilac graft-blight, 
i ^ ^ f t i* 1 ' as complicating features. 

1). RELATIVE HARDINESS OK THE LILAC SCION AND THE PRIVET 



( alifornia Privet has been anathematized as an understock for 


Lil a<* by northern growers 



since it is not reliably hardy much 


north of New York < 'itv. Doubt(e 


ss 


such 



are 



in their opinion, but south of New York i have observed the cus¬ 
tomary symptoms of graft-blight, and even in Boston it is only 


exceptionally that California Privet is root-killed in the winter, in 


spite of the 



that graft-blight occurs in mild years. The 


northern growers have an additional reason, but not an exclusive 
one for condemning the practice of grafting Lilac on Privet. 

E. RELATIVE VIGOR OF THE LILAC SCION AND THE PRIVET STOCK 

A number of observations seem to point to the fact that an impor- 

is the 

inability of the privet roots to cope with the water requirements of 
the growing lilac scion. From the facts that the symptoms are 
those of chronic water deficiency, that the privet grafts thrive at 
first and do not show the disease in its extreme form for several 


ant factor in the ultimate failure of lilac grafts on Privet 


years, and that actual examination of the root-systems of blighted 
plants shows obvious gross insufficiency in root development for 
Ihe size of the crown, it is concluded that herein lies an important 
factor m the failure of the lilac-on-privet grafts. 

Thai tins insufficiency of I lie privet system is related to the in¬ 
ability ot certain substances to cross the graft union is seen in the 
large swelling due to accumulated food just above the graft union, 
not only in t He lilac graft but in numerous grafts of other plants, 
as for example the grafts of Navel or Valencia Oranges or Eureka or 
Lisbon Lemons upon Citrus aurantium. Webber (37) considered 
this characteristic of certain graft unions of considerable importance 
in determining the congeniality of graft unions: and that this is a 
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* it * * 

constant <'luiracter 111 tin* lilac grafts is scon from <111 examination Oi 


the figures of lilac root-systems at the end of this paper 


l 


PECIFK PHYSI<'O-CHEMK'AL OR IMMUNOLOGICAL DIFFERENT r.h 

BETWEEN STOCK AND S( 


* 9 % 



'Phis is a province which 1 approach with <1 considerable degree of 


hesitation, as it is not strictly within the fichi of l lie |>at hologist, 
and is, moreover, most controversial and obscure. We are pro¬ 
foundly ignorant of the ultimate phvsiolo^v and physical chemistry 

• f 1 ^ 

of the interreact ions of living protoplasms. That the relative vigor 
of stock and scion is not the only factor involved in the la 



*r (> 


f 



ac-Olt-p rivet grafts is shown by 



y (* 


arly symptoms and death of 


the grafts of Sj/rimja rttlgaris on lut/ustrum umun nsi\ as well as by 

the incompatibility of Lilac and Chionanthus, F orsythia, and I’ru.n- 


n us 


In the precise nature of 



< 


physiological basis for this in 


compatibility we have a < 



stion winch cannot vet be answered b\ 


the biological sciences. Hut in an attempt to draw a 



c nea rcr I < 


an understanding of a possible immunological basis tor graft ill com 
patibihtv, I have attempted a number of experiments 


it) 



Lilac, and should mention them, although it is impossible, before a 


1 * 


rent deal <*f fundament.il investigation has been accomplished. 


to draw manv definite conclusions. 


n ant immunology is neat 


1\ 


a virg 


Held 


t rikinir emit rast to 


I he limit < 



Vi t 


i 


of development of animal immunology 


/ ■ y 



! t * 



t 


real im;)etus to the science came as a seque 
mental work in isoh 




plant proteins () 


to Osborne’; 
Such pur 

proteins, as well as crude plant-protein-eontaining rnixtur 
used in inoculating animals, a line ol work w 


mono 


i k 


1 


cs 



ha; 


s oeen earr 


hint 


ere 

icd 


out in a number of laboratories in America and Luropt 
his followers using this technique have 



C7 


* I 
« t 



up a complicated phylo- 

1 ). The tact that 


pelletir svstem based on llns reae 1 ion 1 *2, v t). 

Mez's results arc deemed somewhat Questionable by other European 
aiKj American workers has led to a biticr controversy on th<* conti¬ 


nent, with the result that the subject of plant immunology is held 


to be rather fruitless by many present day investigators, 
work, however, the plant was secondary in consideration 
animal which furnished the reactions observed, and il 


1 


u a 



l! 


wa 


is esse 



m 


will 


e 


in aii animal, am 


ial 

between immunological rea< turns 
plant proteins arc' the stimulus to induced immunization 

1 tin* reactions in which tin* plant itself is the or- 


to distinguish here I he dillewnec 


ganism developing the power of protection against foreign proteins 
by means of precipitation, cleavage, or other method of retnovi 

from activity of the foreign protein. The former reactions belong 
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properly to the domain of animal immunology, the latter constitute 
j)lant immunology in its proper sense. 

When one considers 11 it* essential similarity in vital processes 
between animal and plant protoplasms it is a natural corollary to 
expect a like relation with regard to the ability of the organism to 
protect itself by means of immunological mechanisms, 
conservative of the animal immunologists are inclined to doubt the 
practical possibility of demonstrating such a similarity 

a conductive system com- 




» f-< 


giving i 



lr reason' 



nee in 







of 


great 


parable to the blood system of the higher animals, tlu 

X c o 

obtaining plant.proteins in pure condit ion, ami the 
dilution of plant protein in extracts made by tlu* customary pro- 

ig 1 1 concentration of animal protein 
t hose 





it is neve 


cedures in comparison to 
in blood serum. Granting ; 
entirely possible to obtain comparable reactions by choice of suit 

tec 





lies, ; 



since the plant does possess certain advantages in 
comparison to animals, such as ease of cytological investigation, the 
field of plant immunology in its restricted sense is worthy of serious 

consideration in the light of possible explanations of heretofore ob¬ 
scure biological processes within the plants. 

The pioneer work in plant immunology consisted in an 
application of tlu* techniques and theories of animal immunology 



directly to plants without essenti 



For example 


plants were infected with pathogenic bacteria and the extracts sub 
sequentlv made were tested for their agg 




ti<vs against 



b: 



icreria in ( 




• proper- 

outcome of these en- 



■ limited ap¬ 
is done in the 

laboratories of southern Europe, and although it is beyond the scope 


dcavors has not been very satisfactory because of 
plication of I he aniin al met hods. Mos 





of this paper to deal with this phase of immunology in plants, an 


excellent account of the whole subject and literature is to be found 


in th 


4 4 




pinnte ” of < arbom 


1 * 
€ 







(7). To the literature should be added mention of a paper bv East 


i 

( 


1 



in migur-ei 


eston (T2) in 1925 in which the hypothesis is advanced that 
me the plants “may gain a temporary immunity after an 


experience with mosaic similar to that a human being attains after 

recovering from a virulent typhoid infection.” All of these experi¬ 


ment.', observations, and hypotheses are based on the conception 
that in plants there may be a display of immunological phenomena 
analogous to that due to tin* mechanisms of immunity in animals. 


V IllOSt Vil 



forward step in plant imnumolo^v 


was tl»o e 



>- 


oration of this conception of 

4 

bv Kostoff wo 



g in 


7, 

J 4 




in plants 


1929 ( 17 , 18 ). 
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\ new technique was developed, that of grafting species of Solans 


ceae and investigating tin 



of acquired immunity as a 


result of such graft unions. From one point of view, the graft union 


is a case of parasitism of scion on stock 



s parasitism iyeing sonu 


what reciprocal, however, as each hiont provides something to the 


economy of the cor 



* m. % 


But the essential feature 



the graf 1 union we have a most intimate association of 


is i hat in 

s of 



a 

t 



(list inetlv 


< 



•rent species in which tin 1 opportunities 



mill mil 


sensitization and immunization are far in excess of those in the other 

Kostoff 



methods of plant immunology heretofore investig 
tested leaf extracts of stock and scion Before grafting and periodi¬ 


cally after grafting. Not only were normal antibodies found in 



i< 


Solanaceae. 1> 




was found that after crafting in many cases 



< 


I f'J \ 


was an acquirement or increase of immunity as demonstrated by 


precipitin and lysin reactions. 


Tht 


se a 


ntiI>o< 1 ies were sometimes 


specific, somet imes not so. One <i f I he most str 



i r 




evidence 


U 



ottered was that after grafting the reaction of leaves just above 
graft union was greater than that of leaves farther removed from the 
place of union, that is, the precipitating potency spread outward 
from the graft union to the more distant parts of the plant. 

Using this work as a starting point, I performed more than a 
thousand precipitin and lysin reactions in the Oleaceae with especial 


reference to 



gn 



s < 


>f Lilac on Privet. 


Th 


( 


ult 


S * ) 


f tlx 


St 


experiments are introduced here, not because they offer a final 


answer to the question of graft in com pi 



v o 


f 



* type under 


co 



ration, as the w 



field is yet too young to permit of dot 


mat ism, but rather in order that they may shed some 


light 


upon 


the matter of plant immunology and serve, in conjunction with 

other data w 



shall be forthcoming in the future, to 



> i n 


laying the foundations of plant immunology as ail experimental 


science. 


Since 1 was dealing w it h woody plants in distinction to the ht 
baceous Solanaceae, anti since the term of life, rapidity of grow 

ai ion and defolla1 1 <>n an 



age of flowering, and annual even 



so ( 


liff’ere 



in 


t Ik 



the tr< 


mows 



aeeae. it was necessary to modify somewhat 

a 

procedure was as 


ue previously employed. Briefly 
From live to twenty-five grams of leaves were collected 


from 
from t lit 


each o 


f 





s to be invest igated 


The leave: 


s were < 





s. when tu 



, w 



a sterile razor. (Note: Chemical 


sterility rather than biological sterility is indicated throughout 



section wherever 



« 


word “stt 



mployed.) The le<. 1 


is ( 


ives ot 


each plant were washed in tap water, rinsed in sterile water, dried 


between sterile cotton, and weighed immediately. They were then 
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cut up in small pieces with sterile scissors and ground in a sterile 
unglazed porcelain mortar until in a thick paste with no fragment 
more than one millimeter in diameter. The paste was then placed 
in a sterile test-tube of suitable size and with it was mixed twice the 
weight of the le aves of distilled water w T hich was first used to rinse 
out the mortar and pestle. The test-tube was immediately stop¬ 
pered with sterile cotton and placed in a refrigerator for '•24 hours 
at ‘■2° C. At the expiration of l his time, the mixture in the tube was 
filtered until the filtrate was crystal clear. Even slight opalescence 
was eliminated by repeated filtration. For filtering it was sometimes 
possible to attain the results desired by means of one or two passages 
through ordinary, fairly fine filter papers. (The finer, hard, thin, 

Schleicher & Sell till papers proved most 

refractory cases it was necessary to use other means, as the quantity 
of extract was necessarily so small as to cause absorption of the 
liquid by the paper to detract seriously from the quantity of liquid. 
Hence, where it was necessary to filter more than twice, an appara¬ 
tus was used which reduced the absorption to .1 cc. per filtration. 
This apparatus consisted of a sterile (ioocli crucible with a filtering 
disc of finely divided Jena glass. (The No. 4 of Arthur Thomas Co. 
proved most serviceable.) 
tube and was rendered air-tight by 



In 


more 




into a ste 
rubber collar 



The 



lower end of the thistle-tube extended through a 1-hole rubber 
stopper into a filter-flask, and was so arranged that the filtrate 
dropped into a sterile three-inch test-tube within the 
The filter-flask was attached to a suction pump. The material to 
be filtered was placed in the Gooch crucible and the filter-flask 
evacuated. Even under these circumstances filtration was some¬ 
times very slow, but a clear liquid usually resulted after one or 
sometimes two or three passages through the filter. After filtration 
the liquids were dear, varying in color from lemon-yellow to dark 
an ^i*, and . t r ^l^' a(l .1. f lit ti-iI^s were immediately placed in a 
beaker of water surrounded by a bath of melting ice, and used in 



In tiie testing, from .2 to .4 cc. of the liquid of greater specific 


gravity was introduced into specially made 



test-tubes 


* 

measuring 30 mm. in length and with an internal diameter of 2-3 
mm. by means of a pipette of exceedingly fine bore at the tip. The 
second liquid (of lower specific gravity) was so pipetted into the 
same tube as to form a clear layer over the first, separated from the 
first by a very thin refractive plane. This required a good deal of 
care in order to avoid mixing the two. The specific gravity was 
detc rmined trial and error each time, as the appearance of an 
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extracl crave no clue to its density 


remaiiK 


d 


i n 


t 



e test t his layering 


unci lange 


(1 lor one hour or longer. In a positive precipitin 



4 



er one minute t<> 



ecu 



CS 


usually about I liree to fi vt 


minutes), the refractive zone became a vers 



I 


clout 


iv 


zone 


Ml 




This cloudiness increased in intensity and the 

-white and about 


(Uhk 

zone became thicker and thicker until it was 

2 8 mm. thick. Then I’rorn its lower margin 

# * 

project ions wo 
tort nous p 




\v 



e ri M > 



e 



begin to penetrate the clear lower extract in 
More of these would form and grow longer, until 
tin ally the whole of t he lowin' two I birds of the contents ot the tube 



became milk-white and all signs of layering were lost 

r l ^ 


T1 


l«' Will 


hoh 



¥ 


ess 


ircncrallv took about fortv mitiules. 'The test-tubes wen 



in a rack devised bv riveting 



c i x 


I 



trips of brass to a 


brass rod in such a way that the spring of the brass clips would hold 


t lie l uhes firmlv 


in 



ace 


Ot >servation was made in d< 



cases 


transmit ted light 



s 


of t he test 


by viewing through a large lens with obliquely 
against a black background. The retraction ot the \v 

" i_ j 

tubes was eliminated where necessary by immersing the test-tubes 

Aft- * 

in a sin; iii plane-sided vessel of cedar oil. Hut in good reactions 
(indicated by “'2'’ to **4’* in the tallies below) the t Idenhuth ring 
was so plain, even in these small test-tubes, as to be visible at a 

distance of several yards. Notes on each reaction were taken at 

* 

intervals of 1, .*>, 10, "20, 80, and 40 minutes and longer when 



i Pi I 


w as any doubt, while full details of the origin and const it ution of 11 
plants and extracts were kept in every case. 


14 


Tin 


snu 



tul>es and pipettes were clcamal by boiling tor two 


hours in .5 ( ( sodium carbonate solution and then for four hours in 

is was followed bv 



four changes of distilled water. This was roiioweo oy washing m 
two changes of alcohol and one of ether. Tlie larger glassware was 
washed in water and then in alcohol and ether. 



bles 


were c 


* (looch cruei- 

leaned bv flushing through with alcohol and ether and 


then burning to whiteness over a Bunsen dame. 

r rh <* various features of this technkjue were tested out in detail 

during the course of these investigations. Extracts were preserved 

fairlv 


g in the refrigerator at 2° 


(’ and covering with a 


by plaein 

thick laverof toluene. In such cases tliev were found to retain their 

*/ 

potency for at least several days as a rule. But for the most part 

ex¬ 


ilic experiments reported below were performed with fr< 


tracts. Che results are indicated 




ler t lie heads of Normal 


R kactions and Rkactk 



•' Blicuted Plants. Bv the former 


i*, meant reactions in which the extracts were made from healthy, 

ungrafted plants. 






GRAFT BLIGHT 



Normal Reactions 


The precipitin tests made in the Oleaceae show that there are no 


normal preeipitins present in 
that are demonstrable bv 



genera of the Oleaceae studied 



lie employed. A 



of I lies< 


% 1 


tests follows (Table IV). The proper names in all cases refer to 
the horticultural varieties of Syringa vulgaris, “Ligustrum vulgare 
lien* includes both the species and the variety folio sum. " L. obtusi- 
folium" includes the variety 



amtm. Otherwise no varieties 


were cm 



given below, the 



as specified. In tlii 


■ ^ 

.s 



t he ot lu 


*r < 


hit a 


imr sv 



s are 


used 



No reaction. 

\\ oak hut definite reaction. 



: Strong reaction. 

: L\ tic reaction. (Formation of a clearer 
louhtful significance at present. 1 


t : Trace or doubtful reaction. 

w 2 : Moderate reaction. 

4 : Maximum reaction, 
zone separating the two extracts. 


TABLE IV. KC3.AL PRECI; IT IK ft-: 


\ 

i O 4. 


ICLJ rr THE OLEACEAE. 


Chlonanthua vlrglnlcR - - 


Fraxinus americana 


Forsythia suspensa 


strum 


acTurenso 


L. ibol ium 


L.ibota 


L. mac roc arpum 


L.obtusiiolium 


L.ovallfo liun 
L.vulgare 



j.vulgaris 


*• Aline voequerie 
” Amethyst 


M Arthur 


• f 


Edmond 


if 
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Karla Leg ray e 


" Lichel Buchner 


n L irelll e _ 

" toe. Car imi r i^rier 
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\ o 
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r i 
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" Kaurice de Vilmorin 
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Vn examination of the data presented above reveals at < 


IIKT 



t* 


striking diflerence between the Solan a coat 1 and the Oleaeeae. In the 
former family Kostoll found many examples of normal immunity. 
Herr, on the other hand, is a manifest absence of such immunity. 

i. 

1 his lack of positive reactions cannot he attributed to the technique 


as 



ie tests indicated were performed w 



the same extracts as 


gave the positive reactions to be seen in the next table. In no case. 


m 


th 


i 


combinations of species and varieties considered. 


\ v; i 


th 


ere 



even a moderate reaction; in one ease we find a weak reaction; and 

t here arc a tew borderline eases. In a tew instances there appears 
to lie a lyl ir zone formed at the junction of the two extracts; but 

* _ P # • K p 

is not consistent, is weak, and is apparently of no great significance* 
A number of these reactions wore repeated several times, ti e rest 
once. 1 (us absence of positive reactions with normal extracts is a 

ic more striking in view oi I he high precipitin potency of ext ra-ct 
trom diseased Ialacs. 



Reactions of Blighted Plants 


In contrast to the above normal reactions*- a s 



ar series of lest 


f 


oi graft ed 



ac scions against the various stocks was mad 
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tancously. The results are seen in 'Fable V below. In no ease was 


extract taken from any but a plant suffering from 
\xperiments with Lilacs suffering from blights due 


t he ** blight e< 

l ■ 

Taft -blight. 


<» 


i o ot hei 


llist's W! 


foil 


ov\ mg s< 


lu 


ol coni rois was e 


1C CO 


11 s i (! ( 


TC< 


1 



ise< 




Ml 


llv. In every case tin 



I 


HOVCi 


1: 


Imitmnc 11 la< < \tract 


t * 


4 1 


normal priv« t 

lilac*. 

other iminime 



ac **\t rae-l s 

distilled water. 


\ 


(irniii 



ar 


h * 


* i 


» « 


prn <*t 


<• . 


L k 


4 % 


liar 


normal privet 


11 


4 % 



a< 


V 

privet 


cii>l i .lireI w a Iri 


4 4 


4 * 


r 


I n conjunct ion wit h Fa 1 >lc I \ 



data in Table \ arc vcr\ 


gesl 1 \ ( 



\V 



be sc*c*n I hat in t h 





t ph 


ice. 


every one 


of 


sug- 


ic 



s s 


I Tint 


tin potency. 



from graft -blight there is a strong acquired precipi 



as wo 



I 


ie c 



% 4 * 


( 


I e< I 


where s< 


varies in intensity from p ant to 
>me of t lie plants arc suffering from I In* dism.se 


to a greater extent than ot hers 
de vel<> 


But i 


every case 



k re is a mat 



< 


1 

* 

pinciit ol this property. The precipitin potency is, moreover, 
not specifically directed against one species of Lit/list ruin, or against 


all Privet species, s 


■<* a < 


Ictinit 


c 


* € 


dthough weaker, reaction exists 


net ween t he privet-grafted Lilac and the normal Lilac as well as 
lie! ween I wo specimens of privet-grafted Lilac. In j 



loll 


k 4 V 


SCt 



at 



‘ re actions arc appreeu 



stronger in general against 


so 


me of ! he Privet species, weaker against others. Thus the lilac 
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extract is strongly precipitated by Liguslrum vulgar e y L. ohtusifoli /////, 


and L. ibota , w 

L. 



the weakest reaction is against £. aniurensv a nd 



mot. The difference in reaction against L. amurense is in 


accordance with the fact that L. amurense is manifestly 



rent 
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I’rolli the other l/ujusirnm .species in its graft reactions. But />. <>/ dli- 
folium is the understock generally used throughout these lilac grafts, 

{ 1 « f ’ * 

and if tin 1 precipitin reaction were a specific antibody-antigen re- 

tnn it 


action in the graft of St/rim/a ntlyarts on Lujustrum or 



w t > 



1 h* expected that 



i© greatest reaction woun 


llld he obtained 


against this 


species of Privet 


It is significant in this same connection that the ucciuired preeip- 


ilin.s in the grafted Lilac arc potent against ungrafted healthy I 


a< 


a 



rnilg 


this potency is somewhat weaker than against Privet 


le 


reactions of drafted I 


ac against ung 


rafted Lilae ;irc typical 


< r 



from those ot grafted Lilac plus Fried, with 


T1 

and indistin 

the only exception that they are somewhat "weaker in general, 
reactions of crafted Lilac against grafted Lilac seem to hear some 



( 


relation to degree of seven! v of the hlight. 



$ 

at is. a si'vere 


h 


hligh I e< 



* i i * 


i< 


Icsls strongly against a mihiK hlighied lalac, less 


strongly against a severely hlighied plant in general 


Tl 


i » 

i * 

u* reaction Was consistently uniform if repeated from beginning 


to cm 


i. 



variations found m such repetitions Were insignificant. 


Phis fact not onlv served ;c a valuable check on minor varial ions in 


technique, but likewise st rengt heue< 


I 



w 


In ► !< 


m * m. 


Slf 



a lice o 


react i< ms. For exa tuple. 



tt 


f 


o owim 


r 


t a hk 


'S !»|VC c 


\ a mpl< 


vs u 


f tin 
f fi vi 


TAItLK VI. NORMAL l’RK( IITIINS 


Normal prooipitirt roaotum of Syrnuju vul(jun,s \, " K, Boissior 


♦ * 


Normal 


I ftalo: 

S :{0 *1 


» 1 


>i 


) 


a 8 29 

9 5 29 

a ; 29 


Tostoil against Luinatrion mintin' Normal 


I m m 


PotriH*\ i >1 roaot u >11 al l« r: 


,» mm. 


10 mm 


‘JO mm 


00 mm 


10 min. 




TAIILI 

VII. A 

a griitEi) 

IMIKl'U’ITINS 




A<*(i m r* •< 1 | >i 

* * # 

[vrijiilm ro; 

* ft 

1 € * 1 M *11 1 »1 

Si/rimju vuhja 

ris \ . “ iv IV(ussio 

r — Blight 

[Oil 



1 os t 0 < 

1 against 

Lujusfru nt nit 

ft w 

lutirv Norma 1 

4 " 






1 *(*1 rtiev 

nf roaotum a 

f tor: 




1 )atr: 

n 

1 mm. 

.7 mm 

in min. 

>i) mm. IHl 

min. M 

l mm 

s 

:hi ja 


1 

2 

i f 

i 1 


V 

a 

l 29 


l 

v> 

A # 

, 1 



9 

^a 

1 

l 

Q 

I f 

1 » 


4 

a 

25 1 

t 

1 

4 

| f 

1 ft 

4 

4 

a 

7 ja 

l 

t 


t t 

» V 

V 

4 


» • 


repel it imc of Mu* same 1 ex permit 



each separately performed from 


beginning to end on successive days. 


ran, 



ie I est w as a lica 



i \ 


Lih 


ac 



1 t • 

ililil 


and a t \ pie: 
the .v(/a • extracts of Lotustr n m nilocirc. 


iiied Lilac of the same \ariet\ and clou against 



• e 


data show onlv slig 






CHESTER, (i 


\r a 1 





' t ^ 



1 *>, 



;ilions in 



* re; 



gs ;»t tin* end of tlie first minute, : 




is due to the rapidity of appearance of the reaction a 



re i; 


I 



difficulty in dee 

4 

action (t). 



(i* 



ecu no reac 



(-) 



i trace of a re 



is to be noted that in the preceding discussion 1 have frequently 


used the word ‘‘blighted” rather than “gr; 



M 


1 ” \\ 



■n referring to 


Lilacs suffering from graft-blight 

first place no 



to reason for this is that in 





was ever 



Lili 


t< 



SS 

k T L 1 


it 



owed moderate to ext re 


oming from a grafted 
‘ symptoms of gr; 


‘ course 




blight (yellowing, leaf-curl, leaf-thickening, etc.). I hiring 
of development of the graft-blight symptoms of my experimental 


o 


Taft 


s ( 


>f Lilac on Linusiru hi am urease and L. on 



I per 


formed weekly precipitin tests from the time the leaves appeared 



until the 1 1 mi 


tin l<*st appearei 


‘ symptoms were extreme. 



■ * 


ie positive precipi- 


1 only when the leaves began to show the ac 



symptoms mentioned above ( !.'>(> days after gra 



U‘ 

K / + 


i 


n 


I In 


used because it was found 
test is obtained when the 
precipitating extract comes from a plant showing symptoms 


second place the term "blighted” is 
during these studies that the 




ar to graft-blight, even though the plant 


is never 


i 14 


v en 


grafted. For example, certain type 


S ( 


>f 


S<) 


il and root deficiency. 


boring of the canes by Lepidopterons larvae, drought, and various 
types of local injury produce symptoms sometimes resembling those 


of gra ft-blight. 



in some < 




tin tests were o 



4 



icse cases strong positive preeipi- 
•ring in no wise from the tests of Lilacs 


suffering from acute gratt-bhg 



V ft 


•w 


such t«‘>l s are indicated 



>w; 


1. The Lilac “Edmond Boissier,” in the preceding table (Table 

VII) had a history of having been propagated by cuttings in 1921. 


1 )ur- 


Jl was, however, suffering from an unfavorable environment 
inn the verv drv summer of 192ft the leaves became yellow (although 

c 1 a- * 

the plant recovered the following, moister summer) and the plant 

resembled in some measure plants suffering from graft-blight. I he 
tests were positive as is seen from the above !« 



1 



t ti'st'' 


wi 



I he same plant were: 


Tested against normal: 

* * 


S. vula. ‘*E, Boissier ' i Blighted) 


4 4 


* 4 


* 4 


4 | 


4 * 


4 4 


% 4 


4 4 


4 4 


4 4 


4 4 


* 4 


V 


ll 


4 

3 



Li 
L. o 

L . i 


r 





siutiiu m 






1 


4* 

4 > 


4 4 


i- § 


" E. Hoissier” 

Hi * • 

(t)t her \ a riot ies ) 


2 . Syria (/a r 



ris 


4 4 



( 




4 % 


r. 


This Diant was claimed 


bv t lie propagator to have been propagated from cutting 


ft was 


suffering from acute drought. 



having been no rainfall whatever 
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fur nearly six months in t lie locality from which it had been obtained, 
as in the Lilac “Kdmond Ifoissier” above. Its reactions were all 
“ f against Lignstrum vttlgure , L. obtusifolium, and L. ibofa. 

Si/rint/a vulgaris “ Rannncnliflora" from the same source as 
No. 2 above and snlfering from drought with similar though mihler 
symptoms was negative to the same three Privet species. This was 
also t rue of a wild seedling of Syriugu vulgaris from the same nursery. 

b Another plant, Sgringa vulgaris “ Deuil d’fimile (Julie.** similar 
in symptoms ami environment to No. 1 above although suffering 
from the drought to less extent, gave the following reactions: 


N. vulgaris “Kmilr (inlit**' (Blighted) 


i» 


** 


• 4 . 


% 4 


% 4 


4 4 


4 4 


4 4 


4 * 


4 * 


4 i 


4 4 


4 * 


* 4 


4 4 


4 • 


t 

A 


I 

A 

3 

to 


1 


1 osted against: 

I a gust ru m a m urvnst 
l*. acum matu m 
I.. t hohu m 

L, macrocar pum 
L. obtusifolium 
L. rulgarv 
Normal Lilac 

itrlitcd Lilac 



.5. S uringa t 



V 4 


$ 



me. ( asimir Perier.” Tin* plant was in 


pert eel health except lor one branch which was notably chlorotic 
from llit 1 depredations ot a eane borer. I hr blighted branch and a 


healthy branch of the mm tv plant were tested 


res 



s: 


wit li t he following 


(a ) 


* t % 


a lac k Vtkt 

{I !ca I ill v brail* 


I 4 


4 4 


• * 


* * 


4 4 


4 4 


4 4 


I 4 


4 4 


I ested against normal 

Is. rulgarv i I ,cave$ > 
Is. rulgarv ( Fruit) 

Is. obtusifolium 

L. macrocarpum 
L. iboliu m 

Is. acuminatum 
L. am are use 


a 

A 

a 


t 

«> 
•) 

i 


(b) 

Lilac “ Pcrier** 

{ HIlghtc* I \ »ram*n 


4 4 


4 4 


k 4 


• * 


% 4 


* * 


* # 


4 4 


4 - 4 


6. Suringa vulgaris “Louis Henry” was similarly blighted from 

;t root-rotting disease, although according to the records it had not 


been graftcd 



s react ions were: 


S. t 



4 4 


4 4 


4 4 


* * 


• * 


• 4 


lv “ Louis I lenrv ** 



4 4 


4 4 


* * 


* • 


* 4 


4 4 


4 4 


* • 


4 * 


1 

a 

4 

t 

1 


4 1 


t 


Is. 

Is. 

Is. 

L. 

Is. 

Is. 

L. 


rested against normal 
rulgarv (Leaves) 
rulgarv (Fruit) 

obtusifoliu m 

macroear puw 
ibah urn 
ant m main tn 

a mu reuse 


i . 



reactions of three own-root plants 


sudering from local 
root injury and displaying chlorotic symptoms were tester! by using 
both healthy am! chlorotic branches from the same plants respec¬ 


tively, with the following result 


S 
* * * 



* 1 


* ft 



( IIKSTKIi. CltAI'T 




ri 1 



l *3> ■ 


T 


(a) 

Lilac “Gigantea 
Local injury 


est e< I 
I.. vu 



agi 

arc 


linst normal 


I 


( / \ 

(a ) 




si oi i u m 


L. annmuatum 


U)) 

Lilac ' Pres. < arnot 
Local injury 


i * 


4 

4 

^P 


L. vulgare 
L obfu#ifoli um 

w* 

/,. acuminatum 


(c) 

Lilac " Prin. Mi 
I .ocaI injury 


1 




* »i 


L. v 
L. ohfuxifolium 
L. acuminatum 


0 

0 

0 


Lilac M Gigantea 1 

Hcalt h v 

ft 

Same plant as (a) 

no 

i .ilac ‘ Pres. < ’arnot’* 
I lealthv 

Same plant as (l>) 

(o') 

ac M Prin. Marie” 

I (ealthv 

ft. 

Same plant as (e) 



Thus it is seen from all these examples that the precipitin potency 


is not an insepi 



sequel to the 



effects of grafting, since it mav 




he brought about by purely abiotic factors, fn 



s respect its 


specificity is seriously 

It t 




n 


to question. This is all tin 


more s 


munoloev 



r m c 





i t 



v * 


I < ) 




* r* 


cise specificity of animal im 





1 degeneration in the leaf tissue is of such 


a nature as to alter 




\ / 4 


( 




g power of the extract derived 


therefrom, but attractive as is the hypothesis that this is a direct and 

lilac protein and the privet protein analo- 

an hlood to foreign proteins, one 


inseparable reaction o 
irons to the reactions 





4 * 
1 





to s 



an 



view < 


>f I lu 


res 


nil 


s scon 


al >ov 


c. 


The physical ami chemical properties of the extracts were in¬ 


vestigated to a limited extent with the f 



iwing results: 


1. The precipitating power of the extracts is independent of tin 


p] 1 of the extracts within very wi 



Thi 


US is 111 c< 



with KostoftV fin 



>rmit v 

1/ 

C.) as well as those of animal itumunolo- 



2. Heating of the antigenic extract (normal Privet) momentarily 


to any temperature 



C i 




o 


precipitating power if the extract be used inline 
th<' antibody extract (blighted Lilac) monu 
ture between 0° C i 


(’ does not dest rov the 

« 

11 eat inn of 






( 




y to any tempera- 
y the power of the 


extract of being precipitated if the extract be used immediately. 

s not in accordance with the situation in animal immunology 

<* * 


This : 
where 


prec 




sera are relatively sensitive to heating and where 

00 ° 


( is reached. 


powers are usually 





i iii V 



OI 


tlx 


100 


o 





reae 



is 



ar. 



rn a 



k< 


i 


r, if 10% NaCI 


solution is used as a solvent of the antigen rather than distilled 


water 




4. In one experiment, 
resulting precipitate did not lessen the prec 


« 

c 




>11 o 



f i he 

V of ihe 




i 







w<» 
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The extracts automat ieally precipitate I hemselves if kept at 


room temperature in from a few hours to several da\ 


The anti 


body extracts autoprecipitate very easily, the antigenic extracts 


h 


*ss eas 


i i v . 



s proved to be one of the greatest technical < 



< 



t lies in I lie work. 


<; 



% proteins of the leaf extracts differ from animal proteins in 


a number of w ays as was first pointed out l>y Osborne ( w 27). 



us 


tliev are hvdrolized b\ 


Ik 


\aOH,are densely precipitated by 



addition of 20% aleoliol, and do not precipitate stronglx 
treated with weak acids. 


w lien 


/ . 


It may lx* remarked parentliet ieally that as a by-product of 


f Ins Work with extracts it was found that oospores of the lilac fungus 
Pkyiophthora Si/rim/ac are produced abundantly in sterile lilac leaf 
extracts, although their production is c 
11 st* ot the ordinary techniques. 




in nianv eastvs o\ 


I 




ion to I lie precipitin experiments outlined above, I also 


pertor 


1 


d a series of lytic tests, working on 



t 







at ev< 


though the mixture of two protein extracts did not result in visibh 


preeipit ales 


vet there might I 


1 I 


i disruption < 



111 o |( M • 





into various cleavage product 


s w 



ic foreign protein 

it be demon- 


straI< m! by a suit: 



t ei 



ue. This type of defensive reaction is 


1 


a >mo|< >i»u< 


V 


a 


(I, : 


> 


II 

amnia 

Is, 

and i( ) 

could not be 

exit 

aot 

■dinarv 

1 

to til 

id its 

(1H 

* in pi 

mil 

s. 







r< 

*agent 

1 

used N 

* 1 1 * / r | ^ 

mlivilrm ( 1 n 

« \ 

ketoh vi 

41 

Inndeiit 

‘ hv< 
1 

Irate) 

in 

a \% 

# 

a<plat ic so 

lution. This 

« 

is a 

test lor a 

n u ml 

>er of 

eh 

*a vagi’ 

' pi' 

od net s. 

11 s delieaev i> 

* ' 

■. s< * 

gre 

at that 

• 

in my pre- 

r t 

csts I 

Wi 

is able t< 

i> get :i positi\ 

re t< 

»st 

with pe 

pi out 

9 

' m a 


4 



ut ion of 1 :A0, 




owever, as far as I went with the use of this 


reagent, my re 



s were negative. Fins does not necessarily mean 


c 


ill 


ter 



tin* technique is not applicable hen* or that there is no 


lytic disinlegrat ion ot the foreign protein molecule, as the scope* of 


niv work on 



11 s 


head 


was not s 



cion 


tlx 


extensive t<> warrant 


such conclusions 


\ 


V considered ion ot t he foregoing dat a leads one to a choice of two 


interpretations. Either (a) the* reactions manifested by the extracts 
o t the* Oleaceae represent purely physical phenomena and are inde¬ 


pendent of any specific immunological property. Or (b) we haxe here 


true immunological phenomena but differing markedly from th 

* i f 1 § 


e 


a I 


imnnmologv. 


The fact 




IR- 

< * rt * a c I ions 



pnenomena of amm 
an* non-specific and that the prec 
in all detail by purely physical means are evidence for a physical 

i v are inde 


it in reaction may be reproduced 


interpretation <>l the reactions. On tin* other hand, 




*rn; 



pendent, of both pH and concentration of extracts, w 
be expected if they were purely physical 
may lie truly immunological 
plant lias un 



would not 


f 




' protein 





rear 


lieu 





a certain ( 



in 



i 



i n * 



v 


processes exhibited in the blighted plants considered, and it is con 


ccivable that under such conditions the res 



r 



V 


leav 




might possess immunological properties different from those 
original protein molecule from which they have been derived. Yet 
if the reactions are trulv immunological tlicv are certainly r; 




different from the phenomena of animal immunology, as witness 
the reactions of plants blighted because of external environmental 
factors. 


It is not possible at present to decide definitely whi 


< 



t w<) 


alternatives is applicable here, nor to dogmatize upon the si 
However, t lii.s much mav he sa 





great c 



•renees in 


eet 

111 


e 


circumstances attending the reactions from those in animal reactions 



(as impurity of the extracts, different types of proteins, relatively 
great dilution of proteins, greater sensitivity of the* animal as nu 

tin* circulation of the blood) are sullicient to cause one 
to expect a somewhat different display of immunological phenomena. 



As vet the* tec 
concentration and 



ne is crude. One deals u 



an extract of varying 



mical constitution, an extract w 



is a con 


ghuncration of many substances, probably of constantly fluctuating 
composition. It is rather surprising that one* does obtain consistent 


res 



s under these conditions. 


From the* evidence with regard to immunological phenomena in 
the Oleaceae as outlined in the preceding pages, a. number of con- 



I. 



mav be drawn: 

technique of plant immunology, with certain moc 



:*a- 


tions, is shown to la* applicable to a study of the lilac-privet graft. 

•2. Normal precipitins are not demonstrable within tin* species of 
Oleaceae considered and according to the technirpie employed. 

JL Strong ace pi i red preeipitins are found in the leaves of Lilacs 
suffering from severe typical graft-blig 



4. The acquired preeipitins show 




*c 



itv within the 



s < 


>f these experiments. 



5. Analogous or identical reactions may he obtained from 
leaves of Lilacs suffering from blight due to other causes. This fact 
offers an hitherto uncontrolled source of error in plant immunology 



as investigated a 

(». Neither normal nor a< 


lines 



lvsins were demonstrated in the 


Oh 

been 


iaceae, i 



rh the 



s in 




have 



no means 
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7. Tin* graft ing of Lilac upon Privet, results in symptoms of 
ise in the crown ami also results in prnuouneed changes in the 

■ leaf-extracts. The precise mil lire 



immunological properties of 

of the relation between these phenomena is not yet 
because of a lack of fundamental knowledge of the exact 

r 1 

nature of I he precipitin reaction. 

ic immunological lechnicm 




ood 
s ami 


S. 



is not diagnostic of graft-blight 


but it is diagnostic of a type of crown disease w 



IllilV 


lx 


i 



to a number of causes, im 



g mco 



• grafting. 


9. 'I’he application of plant immunological technique to a study 
of th r normal ami morbid physiology of plant tissues would proha- 
hlv I >e fruit fill in I la* 



of these experiments. 


VI. PRESENT STATUS OF LILAC PROPAGATION 

Having determined the cause of graft-blight it was next desirable 


lo take up I he subject ot the control of tlie disease. However 

order to accomplish this end most effectively, it was of vi 


m 



1 first. 

to make a brief survey of the present status of the lilac industry in 
America and Europe. The purposes of the survey were to deter¬ 
mine how Lilacs arc being propagated, why they arc so propagated, 

41 

ic propagal urn, 


tl 


u 


tate of mind of Lie growers with regard to lih 


a m 


I 



ic economic situation with regard in Mu 



ac m< 


lust 


rv. 


With th ese purposes in mind, a quest tomiaire was sent to a 11 the 

1 United States, as 



important lilac propagators and experts in 

well to a n umber of t he leading, represent at ive growers in ( an a da 

exceeded all expeet at ions. Complete 


am 


vurope. 


Tl 


u* re 


Nil It S 


I 1 

rep lie: 

propagators are at present engaged in I he growing of nearly a 


were 1 received from 



v-two of 



1C 111 



esc lift v-t wo 



on 


lilac plants. That 



*y comprise a representat ive cross section of 


the lilac industry in America and Europe is seen from their diMri 

but ion, w hich is as follows: 


l tutted States: ( a I. I ;(ol. 

2; Minn. I ; 


Canada 


Fmjland. 
France , . . . 
Herman j/ 
Holland . . 

Switzerland 


l;(i 

X. .1 


\ 1. 1; Wash. 1 



. C. I Mia, I; 



* i 
tl 


Mass, (>; Mich 


1; X. \ ML Ohio 2M )re, 1; Fa. 4; Trim. 1 ; 


q 

*) i 


) 


* l 


) 


i 


i 


;> 


> 


The most significant questions proposed in the questionnaire 


were: (1) What arc the methods of propagation practiced by you 


m growing 

t r* 


Lih 


aes: 


(•->) 




suecess has been attained in the 


lit.'i] I 


( 





. CRAFT RI.ICIIT 


d k 


W!> 


various methods practiced? 


(3) H 


ow 







e IS 




S < 


produce a two-foot plant by lhe me 
the retail price at which a two-foot plant must 
reasonable profit? (5) What 
found undesirable and whv? 






• sc 




d t o 
at is 





a 






at is 





agation have von 


\v 


' o 



*< * « T • 

r-' ‘ 



1 



et as an 







* i rown 



or 



11 
i 



own-rooted versus privet-rooted Lilacs? (7) 
understock, how 1 ong does it take for 
roots, in general? (S) Have you observed an\ 

C. \ / f - t 

condit ion in Lilacs which you think might J>< 
of propaga l ion ? 

agate lilacs? (10) Approximately how many Lilacs have you in 
all staires of cultivation? The answers to 







If cost were not a factor, how wc 








I 

out several striking and hitherto unknown facts with regard to 

lih 




H 



st rv 



It is to be borne in mind that in this, as in all similar c 
data, one must appreciatively weigh the opinions of the' 
ents on unproved matters. However, with regard to some 


cl ions of 




the data can be accepted without reserve, as for ex; 
matters of actual practice in vogue, and of cost of 
replies to the 
this point. 







mis asked of the nurserymen ire considered at 


It was necessary to know at the outset 


\Y 


hat 





ac 


propagation are actually being employed today. It was found that 
in the United States Lilacs are being propagated commercially by 
a large number of methods with each method capable of numerous 
modifications. Lilacs are being propagated by Various own-root 
methods comprising rearing from seed, suckers, layers, hard-wood 
cuttings, and soft-wood or green-wood cuttings, and in contrast to 


>\ piece-root grafting, and toil-grafting 


these methods bv bin 



on the various stocks: Syringa vulgaris, S. villosa , Ligustrum ovali- 

foliuni . L. ibota, L. sinense, L. vulgar and L. ibolium. (irowing 

Lilacs from seed is limited for the most part to the “pure” species 

of Lilacs, as the named varieties do not come true from seed 

agatiou bv sin 
~ * 

onlv 



on a verv sms 


plants required. The 11 s< 


3 *rop- 

and layering is very limited, being employed 
scale because of the large number of parent 





green-w 



outturns is ver\ 


extensive, tin 



ails of the practice differing, however, with indi- 



propagators. 


Vll 



'SO 


which the questions of incomp 



own-root plants in 

the suckcrine of the 


foreign rootstot 


# * 

opinion ns to 




(> 




5f. Nurserymen are divi 


n 



m 



Mr 



? desirability of joining a lilac crown with a foreign 
is economical of the wood of the named variety; 

a * 

top-grafting is easily done at a time when the nurseryman is relative- 


root . 
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lv free of other duties and rapidly produces good-sized plants; root¬ 
lin' minimum assistance from the foreign root-system, 

v. 



"Tan mg gives 



and hence is least pernicious from 11 e standpoint of meompa 
As is seen, the stocks employed vary widely. < >1 all 11 1 <*s<* nu'tliods, 

however, the three outstanding types of lilac propagation are: (,1) 

lv 


propagai ion 



I>v own-root nu t hods (which involves almost < 



ire 


Number 

of 

Lilacs: 


240,000 


200,000 


150,000 


100,000 


50,000 




rooted 


privet common Sy r inga 


Tk\T FIOl'ItK I 

met i< >< Is in aet ua I 
data. 


lilac 


villoaa 



(iraph showing tin* ratio of Lilacs propagated l>y iJie various 
act ice in the nurseries of \meriea. ('onipiled from iiuestiounaiie 


t lie use of cut t ings), (2) propagat ion by budding, top-graf ti ng, or root- 

a I lv Li oust rum or ali - 




n some species 


of Privet, gener 



oinnu, am 


1 





>n 1»v budding, top-grafting, or root- 


graft ing onto tin* common Lilac, Syringa rult/aris. 



■sc 



in 



ee main types of propagation ineicated are employed 

United States according to the proportions represented in the 
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in Text figure I. The proportions will appear very surprising 


to manv who are f 


common belief among 



wilh I lu 



industry, since it is a 

t 


lilac fanciers that the majority of Lilacs in 



s country are grown on privet roots. But since tlu 



mnaire 


Number 

of 

Lilacst 


130,000 

120,000 

110,000 

100,000 

90,000 

80,000 

70,000 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 




common 

lilac 


privet 


own 

roots 




Text fhjure II. Methods of lilac propagation employed in Europe, ines 
difference between this and the preceding figure is explained in the text. Compiled 
from questionnaire data. 


is of such scope as to l>e representative of the lilac industry in 

incontestable. The essential point to be 



America, the re 
drawn from the graph is 
grown in America by own-root methods as on Privet. This fact 




are at 



as manv 



stands in distinct opposition to statements found in the horticul- 
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tural literature, such as, “American nurservineii are 



universally using ('; 



a Privet (as a 



ae 





t 1 


(39, p. 


:>4), and “growing Lilacs from cuttings has been 
except in a very few nurseries” (39, p 
likewise s 





\ 








M 


I 





iw ineontrovertibly that lilac propagation by own-root 
methods (that is, by the use of cuttings) is eonnnerch 
since it is already employed on a large sc; 
dit ions. 




>r e 



* COII- 


Nurober 

of 

growers-. 








roots 


lilac 


Ti nt ki<u re III. Methods of lil.it* propagation actually employed in AmcricH and 
Kurope today. Compare with the following graph. The difference in the graphs of 
Text figures III and I\ represents a body of nurserymen who recognize the superiority 
of own-root l.ilacs but are unable to produce them because of the competition with 
those growers who insist on using the cheaper privet method. 


Ill Europe the sit nation is somewhat 



‘rent, since the eom- 


IS s 


nieree in cut blossoms assumes greater proportions and the requisite 

peed in production ol hi ossoins, and not necessarily long-lived 
plants. Forcing the Lilac by heat, chemicals, etc., is extensively 
employed, and hence it has been found that propagation by means 

of grafting or budding onto the common Lilac fulfills the require¬ 
ments in the majority of east 
she 


rhe actual situation in Europe is 


» \\ n m 


I'ext figure 11 
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Tlie reason for the employment of Privet as a lilac understock is 


an economic one, as is quite apparent from a stud\ 





presented in 


Fext figures III and IV. 



I 



re 



* oaia 


M?nts the 


actual prevailing situation with regard to the number of propagators 
using the various methods of propagation considered. 


1'ext figure 


Number 

of 

G rowe rs• 





roots 




Text figure 1\ . Methods of lilac' propagation 

propagators of America if it were not for the addi 
roots. 



lilac 

which would be employed by the 

• 1 V 

a I expense of props 



f c 


on own 


IV, on the other hand, represents the relative number of propagators 
who would use the respective methods were it not presunn 

for thorn to leave out of consideration I he fact that own- 



lm- 



root propagation is slower and more expensive, 
a comparison of the two graphs that there is a 


It will be seen from 
considerable number 
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of propagators 



are using Privet as a lilac 



><• 


k lx 


•cau so 


they are forced to by the 

i/ |r 



stress of competing with pro- 


dueers who u: 
wo lll.l turn to 
recognize the s 


x* the cheaper privet method. These propagators 
own-root methods if they could afford it, since they 

uperioritv of the own-root plant. On the other hand. 



On 

own 

roots 


On 

privet 


On 

common 

lilac 


1 KXT KKU 


V. Relative time required to produce a two-foot lilac plant l*y tlx* 
methods of propagation indicate*!. ( 'ompile*! from questionnaire data. Discussion 


mi 


tl 





a m 

iere is a certain 



of nurserymen who fail to perceive the 
superiority <>f the own-root Lilac, and are content with the privet 

method. 

A measure of the greater cost of growing Lilacs by own-root 
methods is afforded by a consideration of Text figures V and \ [. 
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Text figure V gives the actual ages of marketable Lilacs as grown 
by the various methods of propagation. It will be seen that the 
own-root Lilac is in the nursery about a year longer than the grafted 
Lil ae. If this be translated into dollars and cents (Text figure VI) 
it will be seen that the own-root Lilac costs about sixty cents per 
plant more than the grafted Lilac, the sixty cents representing the 


Retail 

price: 



$ 1.00 


$ .50 



On On On 

own privet common 


roots lilac 


Text figure VI. 



according to the methods indicated, 
in the text. 


f production of a two-foot lilac plant propagated 
Compiled from questionnaire data. Discussion 


additional year of care in the nursery. It w ill be noted that Text- 
figures V and VI are almost superposable, which indicates the in¬ 
timate relation between speed of production and cost of production. 

Turning now to the question of the percentage of success of Lilacs 
as propagated by the various methods, we find the experience of the 








[\ III.. \ 11 
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nursery moil nit lit'ral variance. In budding or grafting, whet her mi 

lilac roots or <>n Privet, most propagators obtain from 80 ^ to too' , 

of saleable plants from the original number <plants budded or 


grafted, tli<‘ percentage being fairly uniform. But with respect to 


the use of cuttings, tin* results are hardly so consistent. In general 

th 


ose nurseries w 



propagate l>y cuttings on a large scab 


snow 


creditable percentages of plants from the number of eutt mgs planted 

use tin* met bod as an alternative «>r in a 


in tl 


ie so 


il. 



ose w 



small way often report rather low percentages. Some of these per 
cent ages are given to illustrate this point. 


Reported percentages of saleable plants: 


Suit wood » 




/o; 




-40; 25; 49; 50; 50 
NO; NO; 89; 90; 



/a; tia; /2: 7o; > a; 75 




Hardwood cuttings:—15; 15; 25; 



75; 90; 100. 


Some propagators find 



at one type of cuttings is desirable, tin 



W i* 

1 4 


SI 




1- 


ot her who lly unde *siruble. In part this is due to equipment, 

bottom beat m tie greenhouse bench is an almost necessary 

junct to the rooting of lilac cuttings* But it is sufficient to say that 

the root mg of eutt ings by one means or another can la* accomplished 
with a high degree of success, and is being done by a. number of 
* nurseries. Since this is so, failure in the rooting of cuttings 


la rgi 

is due to faulty technique on the part of 
justify condemnation of own-root m< 




MlS o 


operator and does uol 
f lilac propagation. 

It is very apparent to one who has dealt with this question that 

e problem 


ien am 



the method of propagation of Lilacs is an oj 
t<> nurserymen. Opinions are at variance, and accordingly it was 

** i r ^ % 

to be expec ted that in a survey such as was carried out in connection 
vvitli 111 is study a urettt many contradictory statements should be 


< > 


ht a l 


i ine< 


1 


Sueh was the ease. It would be interesting to in< 



In 


‘re some of the various remarks on I 


M > 



sides ol 



s (|iieslion 


which have been received in correspondence; but spa.ee 1 forbids such 


an inclusion. 



1 


n 


lieu of this I can only state that 


many o 


f the 


nurserymen are cognizant of a weakness in lilac plants resulting 

*. Many others feel that the 



from the 1 privet-gn 

lilac-privet graft is a desin 


g proeet 





i< H 


1 ol 



a<‘ propagat ion if and 


only if the Lilac ■ is able to produce a scion root-system. Almost n<> 

propagator w 



argu< 



at a 
nigh 


Lil; 


is sat isfaelorv 



m 

it 


<) • ICS 


() 


produce scion roots, although many experienced nurserymen con 
tend that the grafted plant does get on its own roots, and adhere 
the privet method because of its relative apparent economy in colo¬ 
uring l his in mind, I la* following 

* undesirabl 



parison wit In own-rool methods, 
section will deal with an analysis of the desirabh 


1 4 


I 



e 
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points of the various methods of lilac propagation in order to give a 
background for the recommendations for the control of lilac graft- 

blight. 

VII. CONTROL OF LILAC GRAFT-BLIGHT 

evidence for and against the various ways of 


T1 


ie 



propagating Lilacs as gleaned from the questionnaire as well as from 
my own observations and experiments is here briefly stated: 


A. PROPAGATION BY BI DDING OR GRAFTING ON COMMON LILAC 

For the production of ornamental shrubs, the practice of grafting 
or budding upon common Lilac is undesirable. Opinion is nearly 
unanimous among nurserymen that under such conditions the 
danger of suckers from the grafted rootstock is so great as to elimi¬ 
nate this method from consideration. To the amateur these suckers 
are indistinguishable from the named variety. They soon devitalize 
the scion and completely choke out the named variety, 
method does have the advantages of being rapid, cheap, and offering 
perfect compatibility, and is practical in those cases in which the 
Li I acs do not leave the* hands of trained nurserymen, as in the 
forcing industry of Europe, but under American conditions the 
sucker nuisance is sufficient to outweigh any of the advantages of the 
method. 



B. BI DDING OR GRAFTING ON SPECIES OF SYR1NGA OTHER THAN 

S. VULGARIS 

In some cases it is evident from my grafting experiments indi¬ 
cated in section IV, that a relatively moderate incompatibility exists 



a 


between the common Lilac and the other Lilac species. 

Svringa stock is proven to be compatible and at the same time 
shown to be either fret' from the sucker habit or producing suckers 
which can be easily recognized as such, until such a stock is found 
anti is obtainable in sufficient (plantity, the species of Syringa may 
be eliminated from consideration as understocks for Lilacs. Syringa 
rillosa is claimed to have been used successfully for this purpose; 
but according to my experience with this stock it is rather question¬ 
able whether its use is justified in view of the moderate degree of 
incompatibility manifested by grafts of S. vulgaris on S. villosa. 
Syringa japonica falls into the same category. 


C. BUDDING OR GRAFTING ON FRAXINUS, CHIONANTHUS, AND 

FORSYTHIA 

Fraxinus, Chionanthus, and Forsythia have proven to be so com¬ 
pletely incompatible with Lilac as to eliminate them from consid¬ 
eration as lilac understocks. 
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D. BI DDING OR GRAFTING ON LIGUSTR1'M SPECIES 
No species of IAgustrum lifts been shown to be more romp; 

with Lilac than L. ovalifolium. Hence tlit* elimination of L. ovali - 

folium on the grounds of incompatibility automatically eliminates 
all the other species of Privet considered in this paper. The use of 
Privet has the advantages of being very rapid, lienee cheaper, of 

an propagation by the use of cuttings, and of 


requiring less ski 




I icing 
sen ms 


more conservative of tin* wood of tin 



ant sup 



HILT 


I Ik 


It has a number of disadvantages as compared with own- 


root methods, which more than offset the advantages. C 



a iiH'iri 


these is a greater or less incomp; 

the 


ity, resulting in shorter life of 


• scion, wi 


aker growth, and unsuitability for forcing. In addition 


to 



is I here are the disadvantages of the tendency on the part of 11 u 


privet stock to sucker, its relative susceptibility to < 


< 



;in< 


i it 


susceptibility to certain parasites, such as the crown-gall bacterium 


a in 


1 



privet borer. Finally, in some cases at least, it has been 


found that the union of Lilac and Privet results in 


a graft associa¬ 


tion which is mechanic;) 
If the lilac scion ra 



weak and easily broken by accident. 




irew out r< 



s after it had been gr; 



ei 


1 


on Privet, it would soon become independent of the privet stock. 
Such does happen in sonic cases, but very frequently no attempt is 

made by the scion to root itself, at least until years after the grafting 


procci 


bit 


e. 



statements that Lilac 


grafted on Privet arc* on 


tin 


m 

ur own roots 




o 


or three years are erroneous, being 


founded on untested opinion. This question wa 
lilac questionnaire and the replies were far fron 



d in tl 



orm. 


vid 


a i 



*s ran tree 


I !'r 


om 


4 4 


(MIC VI‘Hr 



i ndi- 

ind almost 
lemrtli of tunc consumed 


to 


v ver. 


no two propagators agreed as to 

before the grafted Lilac is independent of the privet stock* 




ac root -systems were examined 


in 


the course o f t in 


st in 




se showed that only in exceptional cases is 




1C 


root-system well developed soon after grafting. An examination of 
the root-systems of one shipment of thirty-three typical Lilacs from 
a nursery which claims that its Lilacs are on their own roots w 







two years after grafting on Privet, showed wellxiver 
completely dependent on the privet stock at the end of this time. 


( 



Figures 7 and 8 (PI. S 



in 



s respect 




st rate 


two representative Lilacs from this particular shipment. 

As a matter of fact there arc great differences in the technique of 

ed exerts a definite influence on the 

s one nursery w 

onto Privet never brings the scions nearer than two inches abov< tin 


grafting and the method cm 
matter of scion-root formation 





soil before the Lilacs arc 



The consumer is instructed to burV 
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the Lilacs considerably deeper than they stood formerly. Such 
Lilacs are very slow in forming scion roots and exhibit a high inei- 

In other cases the budding or grafting is 

until 






deuce of graft-Diign 
above 


the sc 


greater 







acs are progressively 
well below the surface. Chances for own-rooting are 



‘re. 



oug 


t h< 


•re is : 



t high incidence of graft-blight. 


Finally some propagators merely graft a small piece of a privet root 


to tl 


le scion ; 





whole into tin 




s me 



is 


least pernicious of all, but does not completely eliminate the blight. 



The essential point is that no matter what care be taken to induce 

e scions to form their own roots, tliev do not <• 

*> 



avs 



so. 



even in the most carefully handled priret-grafted plant*, the incidence 
of graft-blight is sufficiently high to prohibit, the use of Privet' in lilac 


propagation in any 




cm 



I sav “in any form hitherto employed” because it is conceivable 

mJ *' It 


that the privet method mig 




* SO tnoi 



is to be safe, although 


t hi: 


s w< 


add 


mvc 


»1 \ 


e a 



care on the parts of both the propagator 


and the consumer. This could be accomplished by some method 
which would eliminate the privet root bodily after it had served its 
purpose of carrying the Lilac over to the point where it had started 
to form its own roots. 


Two me tli ods of doing t his art ‘ suggested 


(a) The propagator could feel sure of the future health o 

as far as graft-blight is concerned, if he would clip 
privet rootstocks completely before the plants are 

would have to be cut back proportionally, and this mi 
onlv be used when the scions had started root- 



plant 





c > 


Id 


ie crowns 






co 


c 


illd 



own-rooted plant from cuttings is not much slower in getting started 


than the privet-rooted plant if the latter must be cut be 
this plan might 
met hods. 


ic 


sc vc 


re I v, 



show much advantage over the own-root 





‘r me 





4 I 





union be 


suggested is as yet 
worthy of trial. If at the time of propagation the 
bound with wire, firmly but not too tightly, then as the plant grew 
the privet root 



bee 


come * 



€ If 


t 4 



cut off. 




< I / f 


would be forced either to form scion roots or to perish, 
alternative worthy of serious consideration bv those w 

I t 

using Privet in lilac props 





* 1 


• - M fc 


Oil 




* 

it 





•n proven as ve 



j • 


E. PROPAGATION BY THE USE OF HARD- AND SOFT-WOOD CUTTINGS 


This method has the disadvantages of being slower and 



more expensive, of 
“mother wood” for tin 


It has the advantages of 

r in longer life and 




*e 




greater skill, and of ta 
ion of a given number of plants, 
freedom from 


r, s 








» is never 
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uautrvr of suckers from 


a foreign 


root stock r 


< > 



g out 






int or 


of confusing the named variety with 



e rootstock variety. It is 


nract ical. 



care a high percentage of 




s ( 


i * 


i 


>e (» 


I > t j 


*( 


1. 


In the Arnold Arl>oreturn during the past few vears success 

f ' I K 



nroi 


>- 


« 

t 


i 

I 



I 


► v < 



I i*S 


lu 


LS 


t M 


MM l < 





Vi 


I 


W 




ecu si>ecies o 



f 


Surinaa ami more than one hundred varieties of N. rn 



ns. 





!> 


u 


>. 


varieties of N 


ru 



ris m which the method was employed, 


> ( 


( 


were rooted sucersst 



nil < iit t intis. 1! 


i 


* A k 


< 


tli 


ore is no 



lilies 111 


justification for the omission of the use of c 

Ration oil the grounds that it is impractical or unsuccess 



ac propa 



In answer to the chief argument advanced against the use of own 


root methods, namelv that 



• r r o \\ 



of own-n 





s i s reI a 


3 



Text hgvre \ 11 . Growth curve's of Lilac* propagated by own-root methods (A) 
and bj budding or grafting on Privet (B), Curves constructed from measurements of 
metre* than *500 Lilacs of all ages during the* years WHH 1000. Curve B does not repre¬ 
sent the.* growth of individual plants but nil lu*r the totality of growth of many grafted 
plants. Discussion in the* te*\t. 


Age of lilac Id years*. 


tivelv very slow as compared with that of grafted plants, it, is 
dedr aide at this point to take up the matter of comparative rapidity 
of irrowth of crafted and own-root Lilacs m some detail. 

Lilacs grown from cuttings arc slower in 


It 


If 




getting a start than lmddcd or grafted plants. Wister (39) repre¬ 
sents this same situation in graphical form. But it. has been pointed 


out earlier m 



s paper 



it sooner or 


lat < 


*r 



is a checkin 


tr 


effect in many of the privet-grafted plants. This fact has occ asioned 
the question: T)o the own-root Lilacs ever equal or surpass the 
privet-rooted Lilacs? The answer to this question is found in Text 


1 


* 

J 
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HI 


figure VII, 



represents I lie normal growth curve of Lilac 


plants propagated on own roots as compared with the growth curve 


of privet-rooted Lilacs. It is seen that at the age of two or 





vears, the normal s 



t v 



for lilac plants, the gn 



ant is 



about a foot taller than the own-root plant. But as the privet- 
rooted plant reaches the age of three or four years the graft-blight 
begins to manifest itself. Numerous plants fail to make any grow 

at all. And the result as shown by the figure is that the own-rooted 
Lilacs attain the same size as the grafted plants in approximately 
four to five years on the average. From this time 
itv the own-root 



mat ur- 


plants are larger ; 


md in every way superior to 

to 



plants which have been propagated on Privet. From Lie 
the tenth years many of the privet-rooted plants die out, many 
others are culled out as being unworthy of further rare, w 



recover 



> some 

blight. The result of all these factors is to cause 


the privet-graft curve to rise again, till at maturity the two kinds 

of plants are indistinguishable, although there has been a heavy 
mortality in the privet-grafted plants. It must always be borne in 

s curve. Some grafted 



" r e. 


mind that isolated planls may not follow 

plants soon form scion-root systems and follow the normal cun 
Many others never reach maturity. The technique of grafting or 
budding has an effect which has already been considered. But the 
significant fact to gain from these data is that in general ihe own- 

nt , (ind surpasses it in 

;ir over¬ 




run/ plant does overtake the privet-rooted 
size and desirability. The time at which the own-root 
lakes the privet-rooted plant is not until after the plants have left 
the hands of the producer and are in the garden of the consumer. 

s fact in no way lessens the responsibility of the nurseryman, 
whose interest ideally lies in his plants throughout their entire life, 
yet it tends to obscure the importance of the root-constitution of 
his Lilacs since the extreme symptoms are not seen in the nursery 

by the propagator but in the private planting by the purchaser. 



F. RE 


1 / A 







Having analyzed the various methods of lilac props 



ion. it 


seems fitting to close this paper with the following recommendations 
for the control of the lilac graft-blight: 


1. Own-root methods of lilac propagation 


are unhesitatingly 


recommended as being unquestionably sound, practical, and in the 


long run economical. 


T Propagation on Si 


vulgaris rootstocks is not considered 


J‘» 



<1 because of the sucker 




v, at least under American 
■ 


condit ions. 
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3. ihe us<* of Privet as a lilac understock should he abandoned 
unless a method is adopted, Slieli as has been suggested, which wdl 
eliminate the privet root-system before the plant is si 

4. It the consumer can be led to see the desirability of own- 



root plants, ami if the producer will look beyond the immei 



present and have regard for the welfare of his Lilacs after they leav< 
his hands, then the consumer will he willing to pay the 



h i ltIu 


•r price 




s own-root plants, and I lie producer w 



not 


tolerate the production of any but permanent plants. Hence an 
important feature of any program of elimination of the lilac graft- 


blight is tlie education of the consumer to demand permanent plants 
and of the nurseryman to produce them. 


VIII. SUMMARY 

l. The present paper describes an unrecorded and destructive 
disi \*is< * n f the common Lilac, S yring a vulgaris, to which I have given 
the name “draft-blight" of Lilac. 

I W 

The disease is found t<> he widespread throughout the I nited 

States and n) sufficient seventy to occasion 

* 

sands of prized lalacs every vear. 



loss of maiiv 



I< Ml 


8. r l lie symptoms are those of general nutritiom 



( 



eienc\ 


» 


characterized hv a 


progressive* yellowing of the leaf margins and 


mlcrvenous spaces, reduction in the size and numher of 



it 


le; 


i ves. 


brittle*iless and curling of the leaves, premature or abnormally late 

leal fall, and t lie res 

whole. Since 




g of t hi 


growth of 




« 



ct 


c 



possibility of recovery in verv li 

4 «. ■ 


e phint as a 
ative from ve;ir to vear, the 

a t 

ed. 


4. The disc ase is proved to he independent in its causation of any 
parasitic organism or contagious principle. It is likewise shown to 


he relatively independent of the external environment. 

1 use of Privet ( Luju strum species) as a grafting under 



stock is demonstrated to la* the cause of the symptoms indicated. 
Thi s cone In mom is reached through an extensive observation of 
Lilacs in the field as well as through the reproduction of the disease 
in carefully controlled experiments. The symptoms are found 
to he precisely correlated with the use of certain species of privet 

understocks in uroinuration. 


6. The chief undesirable faetor in the lilac-privet gri 



IS CO II- 


sidered to la* a 



repan cy in the vigor of growth of the I wo graft 


symbionts which is caused or aided by tin* interruption of elaborated 

*ir passage from the crown to the root-system, 
*re arc other physiological factors involved is 


ubsti 


although 


mccs in 





apparent from a consideration of the experimental results. 
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7. In an attempt to shed some light:. on the problem of graft 
incompatibility in the Lilac, the precipitin technique was applied to 
the lilac-privet graft. The methods and experimental results are 
described in detail. A total absence of normal precipitins was found 
in the Oleaceae. Graft-blighted plants exhibited a high precipitin 
potency which, however, was non-specific within the limits of this 

. A possible explanation of t his lack of specificity is advanced. 




to 



Although the subject of plant immunology is still so problematical 
as to render definite conclusions difficult, these experiments serve 
their purposes of extending the field of plant immunology by focus¬ 
sing attention on a hitherto unconsidered variable—the state of 
health of i he tissues involved, and of the development of the pre¬ 
cipitin reaction as related to morbidity of the plant cell. 

^. B m^3 d* i ^ ® df a questionnaire submitted to most of the leading 
lilac growers in America and some in Europe, it was 
determine with accuracy the present, status of lilac 
with regard to such points as present methods of propagation, 
their relative desirability, and relative cost of production of Lilacs 
according to the various methods of propagation employed. 

!>. On the basis of a comparative analysis of the possible methods 
of lilac propagation, a number of recommendations for the elimina¬ 
tion of lil ac graft-blight have been made. These recommendations 
include the abolishment of tin 1 use of Lilac as understock, the dis— 

of the use of Privet in this capacity, 
the encouragement of the use of own-root methods, and the educa¬ 
tion of the consumer and the producer as to the greater desirability 
of own-root Lilacs. 


continuance or mot 



IX 




The investigation reported in this paper centered in the labora¬ 
tory, greenhouses, and outdoor plantings of the Arnold . 

I am grateful to Professor J. H. Faull for direction and encourage¬ 
ment throughout the entire investigation. I am also under obliga¬ 
tion to Dr. E. H. Wilson, late Keeper of the Arnold Arboretum, for 
numerous suggestions, to Professor E. iVI. East for suggestions with 
respect to the immunological experimentation, to Mr. Win. Judd 
for technical assistance in lilac propagation, and to the lilac propa¬ 


gators who made 

present status of the 




the compilation of data regarding the 
ic industry. 
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EXPLANATION OF PLATES 31 TO 34 


Fig. 1- 

Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig 


o 


Fig. 0 


Healthy Lilac, variety “Leon Matthieu,” seven years of age. An 
own-rooted plant for comparison with Fig. 2. 

Lilac of the variety “Arthur William Paul,” aged seven years. A 

fcr' 7 f 1 %/ 

typical and severe case of graft-blight. In contrast with Fig. 1, 
this plant is grafted on privet roots. In every other respect the 
plant has received similar treatment to the plant shown in the 
preceding figure. 

Syringa vulgaris variety “Hugo Roster.” This plant was grafted 
on privet in 1925. The photograph shows it suffering from 
severe, typical graft-blight in 1930. The line through the root- 
system approximately divides the privet stock roots from the 
lilac scion roots. The one healthy shoot is a sucker from the 
lilac root-system. This sucker shows no sign of the blight, since 
it is practically independent of the privet root for support. 

Left to right: Syringa vulgaris grafted upon S. vulgaris; the same 
rr-itt<wl upon Ligustrum ovalifolium; the same grafted upon 

nun amurense. These are typical plants from the grafting 
experiments reported in Section IV. The photograph was taken 
five months after grafting and shows the normal condition of the 
lilac-on-lilac graft, the moderate symptoms of the graft of Lilac 

upon California Privet, and the extreme symptoms of the graft 
of Lilac upon Amur Privet. 

Left to right: Syringa vulgaris grafted upon S. japonica (control); 
the same grafted upon Forsythia suspensa; the same grafted upon 
Fraxinus americana; the same grafted upon Chionanthus vir- 

ginica. Typical appearance of these graft combinations four 
months after grafting. Further explanation in the text. 

Syringa vulgaris variety “Rubra de Marly” grafted upon S. 
vulgaris. The scion was taken from a plant showing extreme 
graft-blight as in Fig. 3. Illustrating the complete recovery of 
the scion due to the substitution of a lilac root-system for the 
privet root-system of the parent plant. 
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Fig. 


Fiy. 10 


Syringe vulgaris ynrirty “Houle Azun'e,” root-system. A com¬ 
mercial |)iant at selling t ime, two years after grafting upon Privet. 
The scion has formed no lilac roots, and the plant is in ad< 
hamlicajipi'd l»y the prcsiaice of a crown gall in the privet root 

system. 

Another plant of the same source as that shown in the preceding 
figure. The crown was just beginning to manifest the extreme 
symptoms of graft-blight. Note the swelling at the graft union, 
the absence of scion roots, and the obvious inadequacy of the 
privet root-syst em. 

Root-systems of two lilac plants which died from graft-blight. 

icr had made any attempt at scion-root formation. These 

_ _ a -m a 

were commercial 

collection for several years after purchase and given ample up- 
port unitv for establishment on own roots. 

Photomicrograph of a typical graft union of Lilac and Privet. f l he 
broken line abc represents the original junction ol the < 

faces and is marked by crushed and irregular cell structure. 
At e the cambiums of stock and scion fused completely, so that 
thenceforward, approximately to d. it is impossible to trace the 

line < >1 dema rkat ion. 




Ilf 14 l l, l I » 1 1 r i » « 1 1 ' » » * * 1 - ' 

ants which had been retained in a private 





ododen- 


Species of Rhododendron. 1 Indcr this title I In 

dron Sonetv lias issued a volume containing desenptions of all tin 

known species of the genus with the exception of those from New 


(tunion. Mala va and Indo-C hitia. About 700 species of which 33 

described, arranged under more than 10 series, some 


are new ure 


<>f them divided into subseries. The arrangement of the series and 

labetiral, but 



of the species under each senes and subseries is a 

Under each senes ft key to the species IS given* so that it will be pos¬ 
sible t<> identify an unknown species, if one recognizes the series. 
V representative species of each scries and subseries is illustrated 
usually by a full page text figure of a flowering branch with analyses. 


1 he descriptions are as complete as 




and each is printed 


tui a separate page which will make it feasible to arrange the species 


and series in anv desired order if one secures an edition of tin* book 


w 


ith only one side of each leaf printed. 



1 


teso 



ions and kevs 


art* the work of 



vc 


authors: the elepidote species have been 


wo 


rked out bv 11 . 1 . I agg of the Ki)yal Bi)tanle f>ardeu, Kdin 


burgh, the lepidote Rhododendrons by *1. llutchinson of the 
Botanic Gardens, hew, and the Azaleas and 



al 




ics bv A 


■Rtduier of the Arnold Arboretum. A considerable nu 



>er o 


f 


species are published here for the first turn 


most of them from 


i The spent** of 1 {hododciulroii. Published bj 
4- 801. Ill. (). Edinburgh. 1980.—Price £1.10. 



e Rhododendron Society, pp. K 


lorn. Arnold Akb. Yob. xii. 
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Yunnan and some from Tibet, Burma or Assam; the names of the 
new species are the following; Rhododendron Ralfourianum Forr. 
& Tagg, R. glisckroides Forr. & Tagg, R. hirtipes Tagg, R. rude Forr. 


& Tagg, 


liferum Tagg, R. chri/.solcpis Hutch. & Ward 


deleien.se Hutch, & Ward, R. mishmiense Hutch. & Ward, R crehre- 
florum Hutch. & Ward, R. pruniflorum Hutch. & Ward, R. tsang- 
poen.se Hutch. & Ward, R. peregrin tun Tagg, R. Hardingii Forr., 
R. paludositm Hutch. & Ward, R. imperator Hutch. & Ward, R. 
uniflorum Hutch. & Ward, R. ciliipes Hutch., R. notatum Hutch., 
R. scopulorum Hutch., R. taronense Hutch., R . Taggianum Hutch., 
R. dttmieola Tagg & Forr., R. vellereum Hutch., R. eury siphon Tagg 
& F orr., R. d on mum Half. f., R. vestitum Tagg & Forr., R. cerasin urn 
Tagg, R. concinnoide.s Hutch. & Ward, R. bauhiniijlorum Watt, R. 
flaraniherutn Hutch. & Ward, R. pleistanthum Balf. f., R. asperulum 
Hutch. & Ward, R . nisculptum Hutch. & Ward and R. exasperation 

these new species two new names are proposed: 
Rhododendron Makinoi Tagg for R. stenophgllum 

Hook, f., and R. hongkongense Hutch, for Azalea myrtifolia Champ. 

The chief value of the work lies in the fact that here for the tirst 
time the large number of Rhododendrons discovered i 


T; 


\ p’ U 




not 



ehieflv 



western 



a ( 



the 



50 years have 



brought together in one volume and made readily available for the 
botanist and for the lover of these highly ornamental plants. 



fact that the descriptions are drawn up according to a uniform 

scheme makes comparisons of the descriptions of the different 

species easy and thus facilitates identification.—A. R. 


Illustrations of Eucalyptus. 

raphy of the Eucalyptus” 




the title 
Grim wade 1 has 


“An anthog- 


au 



attractive volume containing descriptions and monochrome plates 
of 1 o : species of Eucalyptus. The plates are reproductions of 
characteristic photographs of flowering and fruiting branches and 
the monochrome print brings out beautifully the color of the flowers 
which vary from white to yellow and pink or red. The text accom¬ 
panying the plates contains notes on the discovery of the species, 
their distribution, economic importance and other points of interest 
and in the n on-technical description the characters not apparent 


or clearly seen on the plate are 



I n an introductory 


chapter the history of the genus is dealt with and its distribution, 
botanical characters, vernacular names and economic properties. 
The work is primarily intended for the horticulturist, nature lover, 
forester and grower of Eucalyptus, but also the botanist will find 

1 Grim wade, Russell. An anthography of the Eucalyptus [Ed. 2] 22 -f- 8* 103 pi. 
0. Angus & Robertson, Ltd., Sydney, i930.—Price ££.£. 
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much of value a ml interest in tin* volume and particularly will lie 
find the plates often helpful in the identification of species, though 
for detailed description and classification he will have to turn to 
.) II. Maiden's voluminous Critical revision of the genus Kuealvp- 


tus 



first edition of the Anthography appeared in 



it 


had only 80 plates and less full descriptions. 


A. R 



■ lot K. AttNOLD All'll. Vol. 
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A PREVIOUSLY UNDESCRIBED PANDOREA FROM 

NORTHEAST QUEENSLAND, AUSTRALIA 

C. G. ' t. van Steenir 

Plate 35 

Pandorea nervosa Van Steen is, n. sp. 

Pandoreae jasminoidi similis sed foliis utrinqne retieuk 
venosis, nervis venisque utrinque prominentilms, ealvee in alahastro 
clauso deinde irregulariter in lobis rumpente, corolla infundibuli- 
forme, albida, tubus intus secus basin pallide flaveseente, lobis 
minoribns differt. 

Vine with slender, ribbed, purple steins minutely puberulous 
towards the top. Leaves with 5 leaflets, those immediately below 
the thyrse reduced to 3 leaflets; petioles 1.5-3.5 cm. long, slightly 
Silicate towards the tip as the rhachis, the bases of each pair con¬ 
nected with a prominent rim; rhachis ca. 2 cm. long; petioles of the 
lateral leaflets s ideate and winged by the deeurrent margin of 
the blade, 2-5 mm. long, articulated at the insertion, those of the 
terminal leaflet (in the 2-jugate leaves) 1-1.5 cm. long, those in the 
1-jugate leaves nearly sessile on and articulated with a stalk 
(rhachis) 1 cm. long. Leaflets dark green, ovate to c > vat e-oblong, 
the base rounded or rather cuneate, decurrent along the petiole, 
the tip rather abruptly acutely acuminate or even shortly caudate 
(acumen up to 1 cm. long), blade mostly oblique, 2.5-6 cm. long 
and 1.5-4 cm. broad; margin entire or with 1-2 crenate teeth on 
each side below the acumen; midrib silicate above, rather strongly 
prominent below; primary nerves 5-7 pairs and a few smaller ones 


in the acumen, curved upw 



towards and along the margin 


and united in a looped line, when dry prominent on both sides as 
are the numerous reticulations; glands impressed on the upper 
surface, dark-colored and not immersed below. Peduncle terminal, 
protruding ca. 2 cm. above the reduced upper leaves, as long as the 
rhachis. Thyrse minutely puberulous throughout, dense-flowered; 
lateral stalks opposite, the lower ones ca. 5 mm. long, 3-flowered, 
the upper ones (sometimes all in the poorer specimens) 1-flowered. 
Bracts acute-triangular, 1-1.5 mm. long, the braeteoles smaller. 
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Pedicels 8 (> mm. loner, articulated below the thi<‘kened ol ironical 


h.vi mntbium sup 
Calvx 



in'!' 


tl 


11 


(* 


alv 


x 



>wers odorh 


•. i 


sll( 


>W V. 


gld 


irons, closed in 


1 



w 



indistinctly indicated lol>cs. 


later on irregularly split into lobes up to ■2.5 nun. 

irticulat ion 



i! 7.5 in in 


high ( 11 it*iis 11 ret 1 from t lie 


1 4 

< I 


i. campanulatc. 
Corolla white. 


tin* tube w 



yellow inside near 



bas 



slightly euryed, ca. 8.5 cm. long (ex< 



pa 



osc outside, the 



inflated 


lower half of 



! Ill 


ie insi< 


sid< 



g the lobes), puberulous- 

basc glabrous, t lie 

•scent at the side of the 



fertile stamens, glabrous at the opposite side near the staininodium; 


lobes 5, slightly unequal, broadly rounded, suborbinilar, 7—9 nun. 
high, 7 11 mm. diameter, papillose-pubcrulous on both surfaces. 
Stamens 4, the smaller ones on filaments about 7 nun. long, inserted 


about (i mm. 



IO\< 


1 he I 



the tube, the filaments of the lomrer 


ones 12 18 mm. long, inserted : 






mm 


height 


i 




irons exec 



at their g 



ir-hairv insertion 



M\S 


<] I 


Vergent, linear-oblong, rather blunt, 8.a nun. long, the connective 


indistinctly protruding abovi 



co 


11s. 


Staininodium sin: 



curved, linear. Disk entire, annular-cupular, surroum 



P 

n 


the base 


ovary. Ovary oblong, (> nun. high. 



ol the 

celled, each cell with several rows of o\ 
ovules; style linear, ± 1.5 cm. long, stigma w 

prominent 


or Css terete, 2 


s, cacti row w 




15 




i. 


I 1 




lot ICS. 


Dissepiment bearing 


o 



II « 



as 


e 


ee 


II 


Fruit unknown. 


North Queensland: Ghurka Pocket, Hoonjie, Atherton Table 



; common in rain-forest, 700 in. alt., »S. / 



I J /% L* 


wi. no. 1227 




(Arnold Arb. Exped.), Sept. •24, 

trees, leaves dark green, stems purple*. 


(vine growing oyer sin 

liu 




w 



w 




yellow ins 








near the* ia.se, very showy 

* %f 

s is the* fourth Australian species of Pandorea. 

P. jasminoides K. Schum. and can be* inserted into 1 lit 
in my monograph of the Australian Bignoniaeeae ( 
Soc. Que’emslund, XLI. 89 58. 19*28) as follows: 


is < 






;v given 

a “ 


>*. 



la 


1 !>. 


Corolla large, 1 5 rm. long, outside papillose-puberulous. 

Corolla 1-1.5 cm. long, glabrous outside. 

* orolla whito with light yellow inside near the base ol 
formous tube* the lobes suborbinilar, ca. 1 cm. in di: 


■ 



> 


# ft 



i 



»1 / i | * 


( 



f V * 


iV 7.5 nun. long, c 


t ( \ 

ft % ■ 


¥ | f 

sea in bud, later on split irregularly into lobes 

Leaflets ovate* to ovate-oblong, distinctly and 
mostly abruptly acute-acuminate, the nerves and retie 


up to 2.5 mm. 1( 



ons 


1 1 is 




pn mnnent 


P 

m # m 


( 


nertfasa. 

orolla creamy or pale rose, streaked with carmine in the throat, the 

tube hypocraterimorphous, the lobes suborbicular, =t 2 cm, in di- 

* * * * * * 

ate. 


ameter. Calvx 5-0 mm 



gn, open in 



remaining 



^ 7 m / t _ T 

Leaflets oblong to lanceolate, rarely some ovate 1 , with a blunt, gradu¬ 
ally tapering tip, the nerves i ’ ” . 



rt 



or sngntiv vis 

P. jasminoidea. 





A prominent nervature is known in P and ore a only i 

New (ini 





uitiea 



different 

\ an Steen is from New South Wales. The form of the cori 




a is 



same as m 



and the lobed, large calyx is aberrant in 


Pandorea; the corolla-tube, however, being long-pubescent on 
anterior side and 





m 


r 



i 



scence being a thyrse (not a raceme as 
it advisable to refer it to l> 



For 


the rest I 





out e 



(Bull 




Buitenzorg, ser. 3, x. 202. 1928) that there seems to be no 


difference between Pandorea, 
not competent 



('a in pais 



to unite these genera 


u 


I 



no o 



- to 



1 a 



study of CampsiSf this hein# the oldest genus 




)V 


d. 



*ars from the key P. ncrrom is related to P. jasminoides 
the latter species having no large range of variability 


variable. 

I do not know the dest 
Black (Transact. & Proc*. Itov 

\ %J 

because this 



of 



roma doratoxulon 




S 



Ll. 


t 

* 







al is not accessible to me but I suspect t hat 


it will he another species of Pandorea or Tecomanthe. 



NOTULAE SY'STEMATICAE AD 

. Ill 




H. II. Hu 

Fagus lucida Rehder & Wilson in Sargent, 




son. in. 




D< jscriptioni adde: Involucrum 6-!) mm 

, extus squamis adpressis 



fe 

inunituni, uuculis 



fulvo-serieeo 



Involucre 6—9 mm. 
short appressed acute 
tawny-sericeous-pubescent, 9 mm. Ion 



se 


ah 


s on 


<t * 




Kwanc.si: Dar Young Kiang, 
1300 m., R. C. t'hing , Kwangsi Ex 

. Sin. no. 6272, June 27, 1928. 





The specimen 



m 



4 

C 





pi in, fulvo-tomen- 
brevissimis aeutis 


9 mm. 


wit h 


verv 









1 cm. long. 








igrees exactly witli the type 


from Hupeh in the leaves having sinuate margins 
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It 







species 


a g< > 



on st< 



liases of the 



r trk 





veins 





ibove < 


ire 



ise. 



to have been able to collect 





ary description of 



s 



* ^ 








M t 






vears 


m 



involucre being covered not 111111 recurved prickles but with very 
short appressed deltoid scales, a, character very rare in the genus 
Fag us, which easily di 1’erentiates this from 
species. It is very common in tlie woods on the top of Dar hills 
above I)ar Young Kiang. 




r eastern . 




, sp. nov. 


Frute 

x 1 m. 

membranacea. 

1.8 2.8 

cm. hit 

leviter 

revolut 

glabra. 

supra 1 



us, n 



graeilibus teretibus 



1 ’ * 


Folii 


I 


oblanceolat a vel lancec 



a. 




in 


c 


1 



r* 


et 


1.8—2.8 cm. lata, acuminata, basi cuneata et decurrentia, margine 

a ct satis remote minuteque callosa-denticulata. 


laete viridia et costa leviter elevata, subtus palli 



v 



a, costa 





S 



s elevata et venis lateralibus curvatis vix dis- 
mm. longi, glabri. ( ymae planae, satis multi- 



rae et 8 0 cm. 


Ini« 


tinctis; pe 
florae, ad 14 e 

pedunculo cireitiT 5 cm. longo gracili, ra 
bracteis parvis foliaeeis 


ic. 






pedunculatae 
s 3-5 opposit is, basi 
pedice 



u< 







crispulo-villosis; pedicelli graciies, 1.5 2 nun. 
pauci, scpalis 4 albis rhombico-ovatis vel stiborbicularibiis 11 mm 


longis Iatisque ad marginem crispatis; flores 
tubo ealveis turbinato minute 
petalis late ovatis apice 



•s coc 


rub 


see 





ibus triangularibus. 


mm 


I 


< 



s„ 
• 1 * 


st; 



s 



subaequalibus quam pet ala brevioribus; ova rium semi-superum 
styli 3 recurvi. I'ructus ignotus. 


Shrub to 1 m. high; hranchlcts slender, teret< 



irons. 



1 « 


es 



to lanceolate, acuminate, cuneate 

* 

revolute and rather remotely and 
minutely callose-Klenticulate, glabrous, light green and with slightly 


me t nbramu eons, oblaneet 
and deeurrent at 



elevated 



> 


c 



>ve, pale green ; 



wit h 


more prominent! 1 



elevated midrib and v«‘ry faint lateral arching veins beneath* ? 10 
cm. long, 1.8 2.8 cm. broad;petiole glabrous,8-10 mm.long. Cymes 
flat, many-flowered, to 14 cm. long, about 8—9 cm. broad, composed 


of 3-5 



radii with small 




s at the base 



peduncled with the peduncle about 5 cm. long, rachis of the cyme 



pedicels minutely crisp-villose; pedicels 








r, l .5 


'-ovate to i 



orbicular, crisp along the margins, 11 mm. 



t i 
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flowers bluish; calyx turbinate, minutely hispidulous, teeth tri¬ 
angular; petals broadly ovate, rounded at apex, 2 mm. long; 
stamens 10, subequal, shorter than the petals; ovary half-superior, 
style 3, recurved. Capsule unknown. 

Kwangsi: Chu-feng Shan, north of Luchen Hsien, on border 
of K weichow, alt. 800 m., very common in woods or in open thick¬ 
ets, R. C. Ching, Kwangsi Exped. Metrop. Mus. of Nat. Hist. 
Acad. Sin. no. 5386 (type), June 8 , 1048. 

A species of the section Euhvdrangea, allied to H. yunnanensis , 
Rehd. differing in the leaves being minutely callose-denticulate 
and with very faint lateral veins, in the long-pedutided cyme and 
in the smaller sterile flowers. 

Citrus kwangsiensis, sp. nov. 

Arbor ad 10 m. alta, truneo 25 cm. diam., cortice viridi-cinereo; 
ramuli longi, irregulariter angulati, striati, lentioellis sparsis ovali- 
l>us munili, sparse pilosuli, virides; spinae valitlae, pungentes, 


8-12 min. Ion gat 


Folia coriacea, elliptico-oblonga, 9-15 cm 


longa et 4—6.5 cm. lata, apice obtusiuscula, basi late cuneata vel 
rot undata, irregulariter dupliciter adpresseque crenulato-serrulata, 
glabra, supra intense viridia et venis non prominentibus, subtus 
pallide viridia, et venis elevatis reticulata; pclioli articulati, anguste 
alati, 12-15 mm. longi, sparse pilosuli. I'lores iguot.i. Fructus 

immaturus ovoideus, leviter obtuse apiculatus, 3-5 cm. diam., 
13-locularis, cortice 11 mm. crasso glabro, pulpa exigua 1.5 cm. 
diam.; fructus mat urns 7 cm. diam., luteus (fide collectors). 

Tree to 10 m. higli, 25 cm. in diam.; bark greenish-grey; branches 
long, irregularly angular, striate, with scattered oval lenticels, 
sparsely pilosulous, green; spines stout, sharp, 8-12 mm. long. 
Leaves coriaceous, elliptic-oblong, obtusish at. apex, broadly cuneate 
to rounded at base, irregularly doubly and appressed-crenuhate- 


serrulah 



the margins, 



intensely green and with 


non-prominent veins above, paler green and with elevated and 
reticulate veins beneath, 9—15 cm. long, 1-6.5 cm. broad; petiole 
articulate to the blade and the twig, narrowly winged, 12-15 mm. 
long, sparsely pilosulous at base. Flowers unknown. Young 


fruit ovoid, slightly obtusely apiculate at apex, 3.5 cm. in diam., 
rind 11 mm. thick, glabrous, pulp scanty, 1.5 cm. in diam., 13- 
segmented; mature fruit 7 cm. in diam., yellow (fide collector). 

North Kwangsi: Hoo-chi, alt. 900 m., cultivated in garden, 
R. C. Ching , Kwangsi Exped. Metrop. Mus. Nat. Hist. Acad. Sin. 
no. 6456 (type), June 14, 15)28. 

A very distinct species apparently related to C. medica L. and 
C. maxima Merr. by its fruits having very thick rind, but differing 



I .VI 
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from the former in the articulated and narrowly 

* 

and from the latter in narrowly winged petit 


winged petioles 



s anti imicn sin 



*r 


friii' s. 


Acer angustilobum, sp. nov. 


Arhor ad 14 m. alt a, trunco ItO cm. diam.. coftice cretaceo-alho; 


ram ii 11 


graci lies. 


rlaliri. Folia ehartacea, ,‘J 5-lol>ata. ad 15 cm. 


longa <4 lit cm. lata, luisi cuncata vel subrot undata, lobis lanceo- 
latis longe caudal is apicem versus remote serrulatis, lol>o metlio 
ad (>.5 ( 


mgr 

ca Hilda 

• * 

t is apu 

*cm 

versus 

re mot < 

cm. 

longo 

r b 

et 

cm. 

lato, la 

it oral ili 

ionl 

Ills, ba 

salibus 

par\ 

hs ad 

1.5 cm 


l ); 



1 


o nrevit 



ms et 


I 


miL'is. s 



ms aciitis. 


lamina nlrimpie clare et lucid*' viritli, axillis sulitus allndn-luirb&tis 
exceptLs glabra, utririqUe reticulato-\tmulosa; petioli graciles, atl 

ui. Inilttrescentia paniculata, ad li cm. onga; 



t> cm. longi, g 


samarae virescentes, alls 


t f 




cr pi 




>US, IIll( 



s mclusis 


8 cm. longue et 1 cm. latae* hasi dist incte angust&tae,dorso curvatae. 


mini I is ellipsoideis leviter eompressis sublsevibus leviter ti 
vcnulosis, (5 mm, longis et 8.5 mm. hit is. 



uni 


Trrr to 14 in. high, 80 cm. in diam,; bark clu 



w 





I 


>rau< 


h 


let s slender, glabrous. 


I ,e; 


lives < 



aceous, 3 5-lobed, cuncate 


or subrounded at base, to 15 nil. long, 18 cm. broad lobes hineeo 

late, long-caudate at apex, with acute sinuses, remotely serrulate 
toward the apex, midlobe to 0.5 cm. 



g, rni. broad, lateral 
lobes slightly shorter ami narrower, basal lobes small, to 1,5 cm. 

1 


ong, 7 mm. broad; pale shining green on both surfaces, glabrous 

axillary tufts of whitish hairs beneath, retieuhite- 


exce 



w 



venunose on both surfaces; petiole slender, to 4 cm. long, glabrous. 
Panicles elongated, to 11 cm. long; samaras greenish, with wings 

s about 8 cm. iong. 



horizontally spreading, including the n 
1 cm. broad, distinctly narrowed at base and arching at back, 
nutlets ellipsoid, slightly compressed, rather smooth, only slightly 

venulose, t> mm. long, 8.5 mm. broad. 

( ^ ™ 

Kwancsi: Chu-fctig Slum, north of I.uchen llsicu, alt. 630 in., 

coiiiiik ui in woods, /V. ( . ( hi 7/(/, Kw angsi Kxped. Metrop. Mus, 


Nat. Hist. Aead. Sin. no. 5K0£ (type), June 8, 19*28. 

A species of the section Spirata, allied to A.* June//. sc Pax and .1. 

d., differing from the former in the 8 5 narrow ascend - 


I Yih 


non i i 



ing lobes remotely serrulate toward the apex and in the blade 
being narrowed toward t lie* rounded base ami from tin* latter in 


the leaves o' i en 


a-ioneu \\ 


1 



two small basal loh< 


i c 


s. 


Acer obiongum Wall. var. macrocaipum, var. nov. 


V typo rece< 



folius sulitus minute tomcntulosis, corvmbo 


fructibus 4 5, pedunculo permanentcr floccoso, samarae ad 4 cm. 
longac, alls scmiorbicularibus .‘L'-i cm. loniris ot 1.4 cm. latis, l>asi 
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abrupte contract is ad marginem irregulariter erosis, nucnlis ad 7 
mm. longis. 

Differing from the type in leaves being minutely tomentulose 
beneath, cymes with 4-5 fruits, peduncle persistently flocooso, 
samara to 4 cm. long with semi-orbicular wings 3.2 cm. long, 1.4 
cm. broad, irregularly erose along the margins and abruptly con¬ 
tracted on the lower part, and nutlets to 7 mm. long. 

Kwangsi : Tang-( hia-Fu, east of Luchen listen, alt. 303 m., 
rare in woods, R. C. Ching, Kwangsi Kxped. Metrop. Mus. Nat.Hist. 
Acad. Sin. no. 5220 (type). May 23, >928. 

Rhododendron minutiflorum, sp. nov. (§ Tsutsuti) 

Frutex ercctus ad 2.25 m. altus, ramosissimus; ramnli verticillati, 
asccndentes, tenues tortuosi, vestigiis fuscis setarum scabridi, 
juniores strigoso-setosi setis applanatis rubro-fuscis appressis. 
Folia persistent ia, 4 vel 5 in apiee ramulorum congest a, crasse chart a- 
cea, late obovata vel oblonga, 7-11 mm. longa et 4.5-5.5 cm. lata, 
basi cuneata, apice breviter acuminate, margine revoluta et mi¬ 
nute crenulata, supra obscure viridia et strigoso-setosa, subtus 
pallide viridia et glabra costa margineejue strigoso-setosis except is; 

foliis 

novellis, in umbellis terminalibus 3-floris; bracteae minutae, 
triangulares, acutae; pedicelli strigoso-setosi, ad 2 mm. longi; 

calyx dense pilis strigosis obtectus et ciliatus, lobis subrotun datis 
circa 1 mm. longis et 1.5 mm. latis; corolla 7 mm. diam., rot at o- 
infundibuliformis, tubo ext us pilis rubescentibus pilosulo intus 


petiolo strigoso-setosi; ad 2 mm. longi. Flores simul cum 


glabr< 


» 2.5 


mm. longo, lobis patentibus tubum subaequantibus 


ovato-oblongis breviter acuminatis 3 mm. longis basi 2.5 mm. 
latis utrinque glabris non maculatis; stamina 5, subaequalia, 
exserta, filament is circa 7 mm. longis triente superiore excepto 
minute puberulis, antheris oblongis 1 mm. longis; ovarium dense 
setosum, 2.5 mm. longum; stylus declinatus, 8 mm. longus, ruhido- 
pubescens, stigmate capitato. Capsula ignota. 

Erect shrub to 2.25 m. high; hranchlets dense, vertieillate, 
slender, tortuous and arching, scabrid with blackened remains of 
old appressed bristly hairs, young growth strigose-setose with 
reddish-brown flattened bristly hairs. leaves persistent, those of 
this year’s growth 4 or 5 crowded at the apex of the hranchlets 
jus: above those of last year, thickly chartaceous, broadly obovate 
to oblong, cuneate at base, shortly acuminate at apex, revolute and 
minutely crenulate and the margins, dark green above and strigose- 
setose above, paler green and glabrous except densely strigose- 
setose along the midrib and the margins beneath, 7-11 mm. long, 
4.5-5.5 mm. broad; petiole strigose-setose, to 2 mm. long. Flowers 


156 


JOURNAL OF THE ARNOLD ARBORETUM 


[VOL. XII 


appearing with the leaves, in terminal 3-flowered umbels; bracts 
minute, triangular, acute; pedicels strigose-setose, 3-4 nun. long; 
calyx completely covered by and fimbriate along the margins with 


dense bristly hairs, 



distinct, roundish, rounded at 



about 1 mm. long ami 1.5 mm. broad; corolla 7 mm. in diameter. 


rotate-funnel-shaped* tube pilosulous with reddish 



outside. 


glabrous inside, 5.5 mm. long, lobes spreading, about as long as 
the tube, ovate-oblong, shortly acuminate, 3 mm. long, 5.5 mm. 
broad at base, glabrous on both surfaces, not spotted; stamens 5, 
subequal, exserted, about 7 mm. long, minutely puberulous on the 
lower of their whole length; anthers oblong, 1 mm. long; ovary 
completely concealed by dense bristly hairs, 5.5 mm. long; style 
decimate, pubescent with reddish hairs, 8 nun. long; stigma capi¬ 
tate. Capsule unknown. 

This is a very distinct species of the section Tsutsutsi; in its 
flowers r resembles R. Seniavinii Maxim., except 



t he\ 


; i re 


much smaller, but the leaves are very different and bv their size 

C' |/ 

recall those of It. serpyUifolium A. Gray which, however, has entirely 
different flowers. 

Kwancsi: Chu-feng shan, north of lluchen hsien, alt. 1150 m., 
It. ('. ( lung , Kwangsi Kxp. Metrop. IVIus. Nat. Hist. Acad. Sin. 
no. 5800 (type). June 0, 1958. 

Porana sinensis Hemsley in Jour. Linn. Soc. XXVI. 167 (1890). 
Yatica cordata Hu in Jour. Arnold Arb. xi. 225 (1930). 

In describing this species I nac! overlooked that the genus Porana 
has a fruit very similar to that of the section Synaptea of the 

genus l atica. The presence of only fruiting specimen caused this 
error. 

Fan Memorial Institute oe Biology 
Peiping, China 


Jour. Arnold Aim. Vol. xii. 


Plate 30 



\miiiii'iia urachycaufa E. J. Palmer, sp. nov. 

Photograph of the type specimen 









